AO  A 155  712  NATIONAL  PROGRAM  FOR  INSPECTION  OF  NON'FEOCRAl  OAMS 

RESERVOIR  NUMBER  3  DA..1UI  CORPS  OF  ENOINEERS  WALTHAM 
MA  NEW  ENGLANO  OIV  SEP  79 


UNCI ASSIF ICO 


F/G  13/13 


AD-A155  712 


THAMES  RIVER  BASIN 
SOUTHBRIDGE.  MASSACHUSETTS 


^  \ 


RESERVOIR  NO.  3  DAM 
MA  00681 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


IHr 


fffcELECrafk 

W  a  y 


DEPARTMENT  OP 
NEW  ENGLAND  DIVISION,  C 
WALTHAM,  MAi 


SEPTEMBER  18 

'  ' '  .  *•&  .  ■  ,-.’v  jr<f  .*!  v  ■ 


..r 


DISCLAIMER  NOTICE 

THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DTIC  CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
*  REPRODUCE  LEGIBLY. 


v 


UMCLASSlElEtt 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  FWian  Data  Kata. »d) 


REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

1.  4eP<*RT  NUMAEa  2.  OOVt  ACCESSION  NO. 

MA  00691 

S.  RECIPIENT'S  CATALOG  NUMBER 

4.  TITLI  raiFSuNMK) 

Reservoir  Ho.  3  Dam 

NATIONAL  PROGRAM  FOR  INSPECTION  OF  NON-FEDERAL 
nMK 

4.  TYPE  OF  REPORT  A  PERIOD  COVEREO 

INSPECTION  REPORT 

S.  PERFORMING  ORG.  REPORT  NUMBER 

i.  author**) 

U.S.  ARMY  CORPS  OF  ENGINEERS 

NEW  ENGLAND  DIVISION 

A.  CONTRACT  or  grant  numbers; 

*.  performing  organization  name  ano  address 

li.  PROGRAM  CLEMENT.  PROJECT,  TASK 
AREA  A  WORK  UNIT  NUMBERS 

1 1.  CONTROLLING  OFFICE  NAME  ANO  AOOREfS 

DEPT.  OF  THE  ARMY,  CORPS  OF  ENGINEERS 

NEW  ENGLAND  DIVISION,  NEDED 

424  TRAPELO  ROAD,  WALTHAM,  MA.  022S4 

U.  REPORT  DATE 

September  1979 

55 

14.  MONITORING  AGENCY  NAME  A  AOORESSfll  NlllaMnl  Im  CaaNalHaJ  OKI 

IS.  SECURITY  CLASS,  fal  <Ma  nmott) 

UNCLASSIFIED 

ifca.  DECLASSIFICATION/ DOWNGRADING 
SCHEDULE 

IS-  OlSTRIEUTlON  STATEMENT  Mia  R«ran; 

APPROVAL  FOR  PUBLIC  RELEASE:  DISTRIBUTION  UNLIMITED 

IT.  DISTRIBUTION  STATEMENT  1 ml  Mia  aMaaM  mnnI  m  Slaa*  24.  It  GM*smn«  Mb  «M»iD 

Cover  program  reads:  Phase  I  Inspection  Report,  National  Dam  Inspection  Program; 
however,  the  official  title  of  the  program  Is:  National  Program  for  Inspection  of 
Non-Federal  Dams;  use  cover  date  for  date  of  report. 

IS.  KEY  WORDS  fCanunaa  an  ravaraa  aMa  II  MMian,  Ml  Manttlp  *1  WaaA  Main) 

DAMS,  INSPECTION,  DAM  SAFETY, 

Thames  River  Basin 

Southbrldge,  Massachusetts 

Hatchet  Brook 

SO.  ABSTRACT  rCanMnwa  an  tararaa  ,IGa  M  naaaaaaqr  aM  Manlllp  Op  OlaaO  «m*« ) 

The  dam  is  about  490  ft.  long  excluding  the  spillway  and  has  a  maximum  height 
of  about  24  ft.  Tbe  dam  is  considered  to  be  in  fair  condition.  The  sise  is 
small  and  the  hazard  potential  is  significant.  Investigations  are  recommended  < 
to  determine  the  long-term  stability  of  the  embankment  and  the  erosion 
during  flood  discharges. 

"s 

00  •  'STn  1473  101  now  OF  •  «*ov  ••  it  oaioiin 


DEPARTMENT  OF  THE  ARMY 

NtW  ENOLAND  OlVr  ION  C<  -KPS  Ol  l  NONCLK', 
424  IKAPEI.O  KOAL) 

WALTHAM  MASSAl'HUM.IIS  021b4 


wnv  j  5  r»73 


Honorable  Edward  J.  King 
Covernor  of  Che  Commonwealth  of 
tessachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 

Inclosed  is  a  copy  of  the  Reservoir  No.  3  Dam  Phase  I  Inspection  Report, 
which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  Included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  That  you 
keep  me  Informed  of  the  actions  taken  to  implement  them.  Thi.i  follow-up 
action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts.  In  addition,  a  copy  of  the  report  has  also  been 
furnished  the  owner,  Southbrldge  Water  Supply  Company. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  in  carrying  out 
this  program. 

Sincerely , 


Inc  l 

As  stated  Colonel,  Corps  of  Engineers 

Division  Engineer 
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Identification:  MA  00691 
Name  of  Dam:  RESERVOIR  NO.  3  DAM 
Town:  SOUTHBRIDGE 

County  and  State:  WORCESTER  COUNTY,  MA 

Stream:  HATCHET  BROOK 

Date  of  Inspection:  13  AUGUST  1979 


BRIEF  ASSESSMENT 


Reservoir  No.  3  Dam  is  approximately  490  feet  long  excluding  the  spillway 
and  has  a  maximum  height  of  approximately  24  feet.  It  consists  of  an 
earth  embankment  with  riprap  at  the  upstream  face  and  a  loamed  and  seeded 
crest  and  downstream  face.  A  gatehouse  is  present  at  the  center  of  the 
dam  just  upstream  of  the  face  of  the  crest.  The  45  foot  wide  masonry  spill¬ 
way  is  located  at  the  left  abutment  of  the  dam. 


The  facility  is  considered  in  fair  condition.  This  classification  is 
based  on  the  observation  of  surficial  sloughing  at  the  downstream  face 
and  seepage  at  the  embankment  downstream  toe.  Minor  repairs  are  required 
in  the  spillway  and  spillway  discharge  channel. 

Based  on  the  size  classification,  small,  and  hazard  potently  classification, 
significant,  in  accordance  with  Corps  of  Engineers  Guidelines 1  the 
adopted  spillway  test  flood  is  the  1/4  Probable  Maximum  Flood.  Hydrologic 
analysis  indicates  that  the  spillway  and  emergency  overflow  capacity  with 
the  water  surface  at  the  top  of  the  dam  is  approximately  890  cfs,  which 
Is  greater  than  the  total  routed  test  flood  outflow  of  785  cfs.  JJhe  estimated 
test  flood  stage  is  about  0.5  feet  below  the  nominal  top  of  dam. 


Investigations  are  recommended  to  determine  the  Idng-term  stability  of 
the  embankment  and  the  erosion  during  flood  discharges .s* Recommended 
remedial  measures  include  the  filling  of  animal  burrotXT,  the  clearing 
of  weeds,  brush  and  debris  from  the  downstream  channels,  thd  limiting 
of  vehicle  traffic  on  the  dam,  and  the  repair  of  minor  deterioration 
at  the  spillway. v  The  Owner  should  develop  a  formal  maintenance  program, 
operational  procedure,  and  emergency  procedures  plan  and  should  institute 
a  program  of  annual  technical  Inspections.  The  remedial  measures  and 
recommendations  should  be  performed  within  one  year  of  receipt  of  this 
report  by  the  Owner. 


CAMP  DRESSER  &  McKEE  INC. 

( 

Roger  H.  Wood 
Vice  President 


ROGER  V 
M.  > 
WOOD 
no.  xmia) 
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PREFACE 


This  report  Is  prepared  under  guidance  contained  In  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of 
these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
Identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  Is  based  upon 
available  data  and  visual  Inspections.  Detailed  Investigation,  and  analyses 
Involving  topographic  mapping,  subsurface  Investigations,  testing,  and  de¬ 
tailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I  Investi¬ 
gation;  however,  the  Investigation  Is  Intended  to  Identify  any  need  for  such 
studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  In¬ 
spection  along  with  data  available  to  the  Inspection  team.  In  cases  where 
the  reservoir  was  lowered  or  drained  prior  to  Inspection,  such  action,  while 
Improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load  on 
the  structure  and  may  obscure  certain  conditions  which  might  otherwise  be  de¬ 
tectable  if  inspected  under  the  normal  operating  environment  of  the  structure 

It  Is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  Internal  and  external  conditions,  and  Is  evolutionary 
In  nature.  It  would  be  Incorrect  to  assume  that  the  present  condition  of  the 
dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point  In  the 
future.  Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  Investigations  are  not  Intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the  test 
flood  Is  based  on  the  estimated  "probable  maximum  flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  a  fraction  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  test  flood  should  not  be  Interpreted  as  necessarily  pos¬ 
ing  a  highly  Inadequate  condition.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aide  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 

RESERVOIR  NO.  3 

— wroorer — 

SECTION  1:  PROJECT  INFORMATION 


1.1  General 

a.  Authorl ty  -  Public  Law  92-367,  8  August  1972,  authorized  the 
Secretary  of  the  Array,  through  the  Corps  of  Engineers,  to 
initiate  a  national  program  of  dam  inspection  throughout  the 
United  States.  The  New  England  Division  of  the  Corps  of 
Engineers  has  been  assigned  the  responsibility  of  supervising 
the  inspection  of  dams  within  the  New  England  Region. 

Camp  Dresser  &  McKee  Inc.  has  been  retained  by  the  New  England 
Division  to  inspect  and  report  on  selected  dams  in  the  State  of 
Massachusetts.  Authorization  and  notice  to  proceed  was  issued 
to  Camp  Dresser  &  McKee  Inc.  under  a  letter  of  27  March  1979, 
from  Colonel  John  P.  Chandler,  Corps  of  Engineers.  Contract  No. 
DACW  33-79-C-0053  has  been  assigned  by  the  Corps  of  Engineers 
for  this  work.  Haley  and  Aldrich,  Inc.  has  been  retained  by 
Camp  Dresser  &  McKee  Inc.  for  the  soils  and  geological  portions 
of  the  work. 

b.  Purpose  -  The  primary  purpose  of  the  investigation  Is  to: 

(1)  Perform  technical  inspection  and  evaluation  of  non-Federal 
dams  to  identify  conditions  which  threaten  the  public 
safety  and  thus  permit  correction  in  a  timely  manner  by 
non- federal  Interests. 

(2)  Encourage  and  assist  the  States  to  initiate  quickly 
effective  dam  safety  programs  for  non-Federal  dams. 

(3)  Update,  verify  and  complete  the  National  Inventory  of  Dams. 
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Location  -  Reservoir  No.  3  Dan  Is  located  on  the  east  side  of 
Breakneck  Road  In  the  Town  of  Southbrldge,  Massachusetts,  as 
shown  on  the  report's  Location  Map.  The  dan  Inpounds  the  waters 
of  Hatchet  Brook  to  fora  Reservoir  No.  3.  Hatchet  Brook  flows 
from  the  dan  to  the  Qulnebaug  River  In  the  U.S.  Corps  of 
Engineers  Mestvllle  Reservoir  Flood  Control  lapoumtaent  area,  a 
distance  of  approxlnately  6,000  feet  downstreaa.  The  coor¬ 
dinates  for  the  dan  are  72  degrees-04.4  alnutes  longitude  and  42 
degrees-03.4  alnutes  latitude. 

Description  of  Dan  and  Appurtenances  -  Reservoir  No.  3  consists 
of  an  earth  enbanknent  with  a  concrete  corewall,  a  gatehouse 
near  the  center  of  the  dan  and  a  flat  stone  spillway  at  the  left 
abutnent. 

The  enbanknent  Is  approxlnately  490  ft.  long,  has  a  naxlnua 
height  of  about  24  ft.  and  Is  12  ft.  wide  at  the  crest. 

According  to  a  drawing  obtained  fron  the  County  Engineer  and 
Included  In  Appendix  B,  the  enbanknent  Is  founded  on  "hard  pan" 
and  has  a  concrete  corewall  and  two  upstrean  cutoff  trenches. 
Sheeting  Is  Indicated  beneath  the  corewall.  Enbanknent 
naterlals  are  Indicated  to  be  "puddled  gravel",  with  "rip  rap" 
wave  protection  on  the  upstrean  face  and  "loan”  on  the  crest  and 
downstrean  face. 

Enbanknent  slopes  are  approxlnately  1.5H  to  IV  for  the  upstrean 
face  and  the  upper  part  of  the  downstrean  face.  A  rock  fill  was 
added  In  about  1920  to  control  sloughing  of  the  downstrean  face. 
This  fill  has  a  downstrean  face  slope  of  approxlnately  2H  to  IV 
and  extends  about  half  way  up  the  enbanknent,  fomlng  a  narrow 
bern  about  nld-helght  on  the  dan. 

The  stone  masonry  spillway  Is  45.5  feet  wide  and  has  a  2.75  feet 
deep  concrete  weir.  The  approach  and  downstrean  channels  are 
stone  paved  In  the  vicinity  of  the  spillway  crest.  The  spillway 
Is  located  at  the  left  abutnent  of  the  dan.  There  are  eight 
Iron  posts  about  1  foot  high  and  set  about  5  feet  apart  along 
the  weir  crest.  The  Iron  posts  support  a  maximum  of  12  Inches 
of  flashboards. 

About  70  feet  to  the  left  of  the  spillway,  there  Is  a  roughly 
defined  depression  along  natural  ground  which  serves  as  an 
emergency  overflow  during  major  flooding  events.  Its  average 
crest  elevation  Is  1.5  feet  higher  than  the  spillway. 
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The  outlet  works  for  the  project  Is  a  24-Inch  cast  Iron  pipe 
located  at  the  center  of  the  dam.  The  outlet  or  drain  pipe  is 
screened  and  manually  gated  at  the  well  in  the  gatehouse  at  the 
upstream  face  of  the  dam.  The  gatehouse  Is  built  on  top  of  a 
stone  substructure  which  forms  a  5  foot  by  5  foot  Intake  well 
for  both  the  drain  pipe  and  a  16-inch  cast  iron  water  supply 
main.  The  drain  pipe  discharges  Into  a  stone  channel  which  leads 
to  a  natural  channel  further  downstream.  The  water  main,  which 
supplies  the  Town  of  Southbrldge,  feeds  into  a  chlorination 
house  at  the  toe  of  the  dam  just  to  the  right  of  center. 

c.  Size  Classification  -  The  maximum  height  of  the  dam  is  approxl- 
mately  24  feet  and  the  estimated  total  storage  capacity  at  the 
top  of  the  dam  is  350  acre- feet.  According  to  guidelines 
established  by  the  Corps  of  Engineers,  the  dam  Is  classified  In 
the  "small"  category  based  on  both  storage  capacity  and  height. 

d.  Hazard  Classification  -  The  results  of  the  dam  failure  analysis 
Indicate  that  two  roadways  would  be  overtopped  by  8.5  to  9  feet 
of  water.  A  chlorination  house,  a  chlorine  storage  building  and 
a  house  would  also  be  affected.  In  addition,  day  users  of 
Westville  Reservoir  would  be  endangered  by  the  flood  wave.  The 
potential  loss  of  life  would  be  a  few  persons.  Consequently, 
the  dam  is  classified  in  the  "significant"  hazard  category. 

e.  Ownership  -  The  dam  Is  owned  by  the  Southbrldge  Water  Supply  Co. 
The  owner  Is  represented  by  Mr.  Chester  Splelvogel, 

Superintendent  and  Treasurer,  70  Foster  Street,  Southbrldge,  MA 
01550  (Phone  617/764-3207). 

f.  Operator  -  Mr.  Maurice  Comtols  Is  assigned  responsibility  for 
operation  of  the  dam.  His  business  and  home  address  Is 
Breakneck  Road,  Southbrldge,  MA  01550  (Phone  617/764-98092). 

g.  Purpose  of  the  Dam  -  Reservoir  No.  3  Dam  provides  for  water 
storage  and  regulates  its  release  as  part  of  the  water  supply 
system  for  the  Town  of  Southbrldge,  MA. 

h.  Design  and  Construction  History  -  The  dam  was  designed  In  1893 
and  constructed  shortly  thereafter.  No  records  of  the  construc¬ 
tion  are  avail abe.  A  proposed  design  plan  showing  the  general 
configuration  of  the  dam  and  appurtenances  Is  Included  In 
Appendix  B.  There  was  a  major  modification  to  the  proposed 
design.  The  plan  shows  a  690  foot  long  dam  with  an  angle  point 
In  Its  alignment  after  490  feet.  The  present  dam  Is  a  total  of 
490  feet  long  and  the  angle  point  after  475  feet  Is  not  as 
abrupt  as  shown  on  the  design  plan.  The  proposed  original 


1-3 


.  wi*  3* V  > V-rf.  w 


spillway  length  of  50  feet  was  shortened  to  45  feet.  In  the 
1920's,  rockflll  with  topsoil  and  sod  was  added  to  the 
downstream  half  of  the  dan  In  an  effort  to  flatten  the  slope  and 
reduce  sloughing  and  erosion.  In  the  1930's,  the  spillway  crest 
was  raised  1  foot  by  placing  a  concrete  weir  on  top  of  the 
existing  cut  stone  Masonry  weir.  In  addition,  provisions  for  1 
foot  of  Dashboards  were  added  to  the  spillway,  as  shown  on 
Photo  6. 


1.  Normal  Operating  Procedure  -  Maintenance  at  the  dan  Is  performed 
on  a  routine  schedule.  TRere  Is  a  caretaker  permanently 
assigned  to  the  reservoir  who  has  responslbllty  for  the  opera* 
tlon  of  the  outlet  works  controls  and  weir  Dashboards  on  an  as 
needed  basis.  The  grass  Is  cut  twice  a  year  at  the  dan  and  the 
24-Inch  outlet  works  pipe  Is  periodically  operated. 
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Pertinent  Data  -  There  are  no  known  elevations  previously 
established  at  the  dan  site.  Consequently,  the  water  surface  ele- 
tlon  of  678.0,  shown  on  the  USGS  Quadrangle  Southbrldge,  MA-CONN, 
1967,  was  adopted  as  spillway  crest  elevation.  All  other  elevations 
given  In  this  report  were  estlnated  fron  the  assuned  spillway  crest 
elevation.  Elevations  given  In  this  report  refer  to  National 
Geodetic  Vertical  Datun  (NGVD)  fomerly  referred  to  as  Mean  Sea 
Level . 


a.  Drainage  Area  -  The  drainage  area  tributary  to  the  dan  Is  2.4 
square  Miles.  The  pond  Is  surrounded  by  noderately  sloped  hills 
which  are  heavily  forested.  There  Is  essentially  no  devel¬ 
opment  In  the  drainage  area  with  the  exception  of  the 
caretaker's  house  and  Breakneck  Road  along  the  western  bank  of 
Reservoir  No.  3.  Reservoir  No.  3  accounts  for  approxlnately  1.5 
percent  of  the  total  drainage  area.  Total  upstrean  ponds 
account  for  about  6  percent  of  the  total  watershed. 

b.  Discharge  at  Dan  Site  -  Notable  Doods  at  the  location  occurred 
on  2l  September  1938  and  18  March  1936.  Estlnated  discharges 
based  on  records  of  high  water  elevations  are  500  cfs  and  310 
cfs,  respectively. 

(1)  Outlet  works  size:  24-Inch  C.I.  pipe  with  100  cfs  capacity 

at  Test  Flood  Elevation 

(2)  Maximum  known  Dood  at  damslte....  21  September  1938  with 

a  sta&e  of  680.9  and  a  discharge  of  500  cfs. 

(3)  Ungated  splllwey  capacity  at  top  of  dan  890  cfs  f  681.3  elev. 


(4) 


Ungated  spillway  capacity  at  test  flood  elevation  690  cfs  9 


680.8  elev. 

(5)  Gated  spillway  capacity  at  nomal  pool  elevation . N/A 

(6)  Gated  spillway  capacity  at  test  flood  elevation . N/A 

(7)  Total  spillway  capacity  at  test  flood  elevation 
690  cfs  9  680.8  elev. 

(8)  Total  Project  discharge  at  test  flood  elevation 


785  cfs  9  680.8  elev.  (The  remaining  95  cfs  Is  carried  by 


the  emergency  overflow  swale) 

c.  Elevation  (ft.  above  NGVO) 

(1)  Streambed  at  centerline  of  dam . 657 

(2)  Test  flood  tallwater . .  Below  Spillway  Crest 

(3)  Upstream  portal  Invert  diversion  tunnel . N/A 

(4)  Normal  pool . 678 

(5)  Full  flood  control  pool . N/A 

(6)  Spillway  crest . 678 

(7)  Design  surcharge  (Original  Design) . Unknown 

(8)  Top  of  dam . 681.3  (Nominal) 

(9)  Test  flood  design  surcharge . 680.8 

d.  Reservoir 

(1)  Length  of  test  flood  pool . 0.40  miles 

(2)  Length  of  normal  pool . 0.45  miles 

(3)  Length  of  flood  control  pool.... . N/A 

e.  Storage  (acre-feet) 

(1)  Normal  pool . 261 

(2)  Flood  control  pool . N/A 

(3)  Spillway  crest  pool . 261 


(4)  Top  of  dam . . . 350 

(5)  Test  flood  pool . 335 

f.  Reservoir  Surface  (acres) 

(1)  Normal  pool . 22 

(2)  Flood-control  pool . N/A 

(3)  Spillway  crest . 22 

(4)  Test  flood  pool . 27 

(5)  Top  of  dam . 28 

g.  Dam  Embankment 


(1) 

Type . 

(2) 

Length . 

(3) 

Height . 

(4) 

Top  Width . 

(5) 

Side  slopes . . 

D/S,  1.5H  to  IV  (upper) 
and  2H  to  IV  (lower) 

(6) 

Zoning . . 

(7) 

Impervious  Core . . 

(8) 

Cutoff _ ....... 

and  sheeting  under  base 
of  corewall 

(9) 

Grout  curtain . 

h.  Diversion  and  Regulating  Tunnel . . . None 

1.  Spillway 

(1)  Type . Paved  stone  channel  with 

concrete  weir 

(2)  Length  of  weir . . . 44.5  ft. 
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(3) 

(4) 

(5) 

Crest  elevation 

fiatps . . 

U/S  Channel...., 

channel  about  45  feet  wide 

(6) 

0/S  Channel . 

45  feet  wide  and  10  per¬ 
cent  slope 

j.  Requlatlng  Outlets  -  The  regulating  outlet  for  this  structure 
consists  of  a  ?*-1nch  C.I.  drain  pipe  through  the  center  of  the 

dam.  It  Is  manually  gated  at  a  gatehouse  on  the  upstream  face 
of  the  dam.  Both  the  upstream  and  downstream  Inverts  of  the 
pipe  are  about  El.  657.  The  drain  pipe  discharges  at  a  stone 
masonry  headwall  at  the  toe  of  the  dam  Into  a  stone  masonry 
channel.  The  channel  becomes  a  natural  channel  further 
downstream. 
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SECTION  2:  ENGINEERING  DATA 


2.1  Design  Records  -  The  only  design  record  located  ms  a  print  showing 
the  proposed  general  configuration  of  the  dan  and  appurtenances. 
Records  on  the  Modifications  to  the  dan  crest,  spillway  and 
downstream  slope  of  the  dan  were  not  located. 

2.2  Construction  Records  -  No  records  of  the  original  construction  or 
Modifications  were  located. 

2.3  Operational  Records  -  The  only  operational  records  located  were 
reservoir  water  level ,  rainfall,  and  air  tenperature  records  and 
prior  state  and  county  Inspection  reports. 

2.4  Evaluation 


a.  Availability  -  Documents  described  above  are  available  at  the 
So uthb ridge  Water  Supply  Co.,  the  County  of  Worcester,  MA,  and 
the  Division  of  Waterways,  State  of  Massachusetts. 

b.  Validity  -  Except  for  the  length  of  the  dan  and  the  spillway, 
the  general  configuration  of  the  dan  and  appurtenances  were  In 
good  agreement  with  conditions  observed  during  the  site  examina¬ 
tion. 

c.  Adequacy  -  The  available  data.  In  combination  with  the  visual 
evaluation  described  In  the  following  section.  Is  adequate  for 
the  purpose  of  the  Phase  I  Investigation. 
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SECTION  3: 


VISUAL  INSPECTION 


3. 1  Findings 

a.  General  -  The  Phase  I  visual  examination  of  Reservoir  No.  3  Dam 
was  conducted  on  13  August  1979. 

In  general,  the  earthen  embankment  and  spillway  were  observed  to 
be  in  fair  condition.  This  classification  is  primarily  based  on 
the  observation  of  surflcial  sloughing  at  the  downstream  face, 
seepage  at  the  embankment  downstream  toe,  and  debris  and  brush 
growth  in  the  spillway  downstream  channel.  The  reservoir  level 
at  the  time  of  the  site  examination  was  at  weir  crest  elevation. 

b.  Dam  -  The  earth  embankment  Is  generally  in  fair  condition.  One 
Tow  section  was  noted,  approximately  15  feet  lonq,  at  the  left 
end  of  the  dam  embankment.  There  is  no  visual  evidence  of  major 
settlement  or  lateral  movement.  Some  surflcial  sloughing  and 
seepage  were  observed  at  the  downstream  toe.  No  major  defi¬ 
ciency  was  observed  at  the  spillway  but  the  spillway  discharge 
channel  contains  debris  and  a  heavy  growth  of  weeds  and  brush. 

The  following  specific  Items  were  noted: 

(1)  The  upstream  riprap  is  predominantly  cobbles  to  1.5  ft. 
and  boulders.  The  riprap  cover  has  apparently  settled  at 
some  locations.  There  are  grass  and  weeds  growing  between 
some  stones  and  an  abandoned  animal  burrow  was  noted  near 
the  left  abutment. 

(2)  The  downstream  dam  slope  has  a  grass  and  weed  cover  and 
there  is  apparent  sloughing  in  the  upper  part  of  the  slope. 
Erosion  of  the  downstream  face  near  the  gatehouse  was  noted 
where  some  hand-placed  stones  have  been  exposed  and  evi¬ 
dence  of  seepage  was  detected  at  the  toe  of  the  dam. 

(3)  The  embankment  crest  Is  mostly  grass  covered.  However,  the 
wheel  ruts  across  the  crest  as  shown  In  Photo  1  offer 
potential  for  local  erosion  if  they  cause  channeling  of 
runoff  flow  down  the  dam  slope. 

(4)  The  spillway  discharge  channel  was  overgrown  with  weeds  and 
brush;  the  channel  floor  was  irregular  and  contained  debris 
as  shown  In  Photos  5-7.  No  evidence  of  seepage  was 
observed  In  the  spillway  discharge  channel  floor  or  at  the 
channel  walls.  However,  debris  In  the  channel  floor  and 
overgrown  vegetation  at  the  training  walls  obscured  view. 


l/'fi 

M  I 


V  I 


(5)  Several  cracks,  all  of  which  had  apparently  been  repaired 
In  the  past,  were  noted  In  the  concrete  weir  at  the 
spillway.  Deterioration  at  the  toe  of  the  weir  was  also 
observed,  and  slight  seepage  was  exiting  from  beneath  the 
weir,  apparently  along  Its  entire  length. 

c.  Appurtenant  Structures  -  The  gatehouse  appeared  to  be  adequate 
for  its  Intended  use.  The  masonry  well  was  submerged  and  could 
not  be  observed.  There  was  slight  seepage  from  the  base  of  the 
stone  masonry  headwall  of  the  reservoir  drain.  The  discharge 
channel  was  overgrown  with  weeds  and  brush  and  contained  debris 
as  shown  In  Photo  10.  The  walls  of  the  channel  were  of  dry 
stone  masonry  construction  and  appeared  to  be  adequate  for  their 
Intended  purpose. 

The  emergency  overflow  to  the  left  of  the  spillway  was  roughly 
defined  and  overgrown  with  trees  and  brush. 

d.  Reservoir  Area  -  Reservoir  No.  3  Impounds  water  from  Hatchet 
Brook.  Reservoir  No.  3  is  surrounded  by  moderately  sloped  hills 
which  are  heavily  forested.  The  shore  line  of  the  pond  Is 
totally  undeveloped,  as  shown  In  Photo  2.  About  500  feet 
upstream  of  Reservoir  No.  3  is  the  earth  embankment  dam  of 
Reservoir  No.  4. 

Although  some  of  the  side  slopes  to  the  pond  are  moderately 
steep,  there  appears  to  be  no  significant  potential  for  land¬ 
slides  Into  the  pond  which  would  create  waves  that  might  overtop 
the  dam.  No  conditions  were  noted  which  could  result  In  a  sud¬ 
den  Increase  in  sediment  load  Into  the  pond. 

e.  Downstream  Channel  -  Reservoir  No.  3  discharges  to  a  stone 
masonry  channel  about  6  feet  high  by  15  feet  wide  with  a  2.5  to 
3  percent  slope.  It  leads  to  a  natural  channel  with  about  the 
same  slope.  There  Is  little  to  no  develoment  along  the  banks  of 
the  channel.  It  crosses  two  roads  and  runs  for  about  6,000  feet 
before  discharging  to  the  Qulnebaug  River  In  the  Corps  of 
Engineers  Westvllle  Reservoir  Flood  Control  Impoundment  area. 

3.2  Evaluation  -  The  general  condition  of  the  facility  was  considered 
fair.  TRe  observed  evidence  of  seepage  and  the  noted  erosion 
features  at  the  embankment  are  not  considered  cause  for  Immediate 
concern.  However,  changes  in  the  pattern  or  amount  of  seepage  could 
Indicate  the  development  of  problems  with  the  embankment. 
Furthermore,  the  relative  steepness  of  the  downstream  face  Increases 
the  potential  for  embankment  failure  In  the  event  that  adverse 
seepage  conditions  were  to  develop. 

The  observation  of  heavy  vegetation  and  debris  In  the  reservoir 
drain  and  spillway  discharge  channels  Indicate  the  need  for  addi¬ 
tional  maintenance  at  the  facility.  The  low  area  at  the  left  end  of 
the  dam  embankment  and  the  Irregular  unprotected  emergency  overflow 
Indicate  the  potential  for  erosion  at  high  discharges. 
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SECTION  4:  OPERATIONAL  PROCEDURES 
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4.1  Procedures  -  In  general,  there  is  no  formally  established  routine 
for  the  operation  of  the  dam.  On  an  Informal  basis,  the  Owner 
attempts  to  control  the  reservoir  level  by  removing  flashboards  In 
the  fall  and  replacing  them  In  the  spring. 


4.2  Maintenance  of  the  Dam  -  The  grass  at  the  dam  Is  cut  twice  a  year. 
Repairs  at  the  facility  have  been  performed  as  a  result  of  comments 
on  the  State  Inspection  Reports.  Maintenance  for  this  facility  Is 
based  upon  need  rather  than  on  a  formally  established  routine  or 
procedure. 


4.3  Maintenance  of  Operating  Facilities  -  The  reservoir  drain  Is  tested 
periodically  to  ensure  that  ft  remains  operational. 


4.4  Description  of  Any  Warning  System  in  Effect  -  There  Is  no 

established  warning  system  or  emergency  preparedness  plan  In  effect 
for  this  structure. 


4.5  Evaluation  -  Maintenance  of  the  facility  Is  performed  on  the  basis 
of  need.  There  Is  currently  no  formal  operational  procedures  in 
effect  for  Reservoir  Mo.  3.  Formal  operational  procedures,  main¬ 
tenance  programs,  warning  system  and  emergency  preparedness  plans 
should  be  established. 


SECTION  5: 


HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 

a.  General  -  Reservoir  No.  3  Dam  is  an  earth  embankment  project 
which  is  fed  by  Hatchet  Brook  and  forms  a  water  supply  impound¬ 
ment  in  Southbridge,  Massachusetts.  The  watershed  is  2.37 
square  miles  of  rolling  terrain  with  three  upstream  ponds  and 
some  marshy  areas.  The  slope  for  the  drainage  area  is  about  2.4 
percent.  At  spillway  crest  (elev.  678.0  NGVD),  the  reservoir 
storage  is  about  261  acre-feet,  increasing  to  350  acre-feet  at 
the  top  of  dam  {elev.  681.3).  The  spillway,  which  has  facili¬ 
ties  for  12  inches  of  flashboards,  is  about  45  feet  long  and  the 
overall  height  of  the  dam  is  about  24  feet.  The  length  of  the 
dam  is  about  490  feet.  The  outlet  works  is  a  24-inch  cast  iron 
pipe  located  at  about  the  center  of  the  dam  and  is  controlled 
from  a  gatehouse  on  the  upstream  face  of  the  dam.  Also  leading 
from  the  gatehouse  is  a  16-inch  water  supply  main.  The  dam  is  a 
high  spillage,  low  surcharge  project. 

b.  Design  Data  -  There  is  no  hydraulic/hydrologic  design  data  for 
the  dam. 

c.  Experience  Data  -  The  Owner  of  the  dam,  Southbridge  Water 
Supply  Co.,  Veeps  a  daily  record  of  the  water  level,  rainfall, 
and  air  temperature  for  Reservoir  No.  3.  During  high  rainfall 
and/or  snow  melt  periods,  readings  are  taken  more  frequently. 

The  maximum  recorded  water  level  in  the  reservoir  occurred  on  21 
September  1938.  There  were  12  inches  of  flashboards  in  place  at 
the  time  and  the  water  level  rose  23  Inches  above  the  flash- 
boards  which  is  approximately  equivalent  to  a  combined  spillway 
and  emergency  overflow  discharge  of  500  cfs  and  a  reservoir 
water  surface  elevation  of  680.9.  This  water  level  was  just 
about  5  inches  below  the  dam  top.  The  rainfall  for  the  period 
of  18  September  to  22  September  was  about  13.5  inches.  The 
second  highest  recorded  water  level  was  17  inches  above  the  12 
inches  of  flashboards  in  place  at  the  time,  for  an  estimated 
total  discharge  of  310  cfs,  and  a  reservoir  W.S.  El.  of  680. 

The  event  occurred  on  18  March  1936.  On  August  1955,  the 
largest  change  in  reservoir  water  level  was  recorded  in  a  period 
of  10  days.  The  reservoir  water  level  rose  from  52.75  inches 
below  spillway  crest  on  11  August  1955  to  11  inches  above 
spillway  crest  on  20  August  1955,  as  a  result  of  16.6  inches  of 
rainfall,  the  highest  recorded  rainfall  for  the  site. 

The  above  estimated  discharges  and  reservoir  water  levels  assume 
a  spillway  crest  elevation  of  678.0.  It  Is  also  assumed  that 
during  the  floods  mentioned,  the  emergency  overflow  exhibited  a 
configuration  similar  to  that  observed  during  the  visual  Inspec¬ 
tion  on  14  August  1979.  The  owner's  representative  advised  that 
there  was  flow  through  the  emergency  overflow  during  the  August 
1955  flood. 
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d.  Visual  Observations  -  The  visual  Inspection  of  the  dam  Mas  made 
on  13  August  1979.  At  the  time,  there  were  no  flashboards  In 
the  spillway  and  the  reservoir  water  level  was  at  spillway  crest 
with  zero  discharge.  The  average  freeboard  was  3.3  feet.  There 
were  no  obstructions  to  flow  at  the  spillway,  although  the 
downstream  channel  was  overgrown  with  brush.  The  outlet  works 
were  closed. 

e.  Test  Flood  Analysis  -  Based  on  the  Corps  of  Engineers 
Guidelines,  the  recommended  test  flood  range  for  the  size 
(small)  and  hazard  (significant)  Is  a  100-Year  Flood  to  1/2  PMF 
(Probably  Maximum  Flood).  A  1/4  PMF  was  adopted  as  the  test 
flood  Inflow.  The  test  flood  was  calculated  using  the  Corps  of 
Engineers  "Guidelines  for  Estimating  Maximum  Probable  Discharge 
In  Phase  I  Dam  Safety  Investigations."  The  watershed  terrain  Is 
mostly  rolling  with  a  flat  slope  (about  2.5%)  and  a  considerable 
amount  of  upstream  ponded  water  (about  7.5%  of  the  total 
drainage  area)  and  marshland  (another  2%).  Based  on  the  water¬ 
shed  characteristics,  the  1/4  PMF  Inflow  rate  of  375  cfs  per 
square  mile  was  selected  for  the  2.37  square  mile  drainage  area. 
The  resulting  test  flood  Inflow  Is  890  cfs. 

The  nominal  top  of  the  dam  Is  elevation  681.3  feet.  The  routed 
test  flood  outflow  Is  785  cfs  at  a  stage  of  680.8  and  a  result¬ 
ing  freeboard  of  0.5  feet,  assuming  no  flashboards  In  the 
spillway  and  the  outlet  works  closed.  With  the  maximum  height 
of  flashboards  (about  1  foot)  In  the  spillway,  the  routed  test 
flood  outflow  would  be  770  cfs  at  a  stage  of  681.4,  again 
assuming  the  outlet  works  to  be  closed.  Therefore,  one  foot  of 
flashboards  In  the  spillway  with  outlet  works  closed  would  cause 
the  dam  to  be  overtopped  by  0.1  feet.  Opening  the  24-Inch 
diameter  C.I.  outlet  works  ,  :pe  would  Increase  flow  from  the 
reservoir  by  about  100  cfs.  Spillway  capacity  at  test  flood 
elevation  and  no  flashboards  Is  690  cfs,  and  would  change  to  550 
cfs  with  1  foot  of  flashboards  In  the  spillway.  The  estimated 
emergency  overflow  capacity  at  test  flood  elevation  Is  90  cfs 
and  170  cfs,  respectively,  without  and  with  flashboards  In  the 
spillway. 

f.  Dam  Failure  Analysis  -  Based  on  the  Corps  of  Engineers 
Guidelines  for  estimating  Dam  Failure  Hydrographs,  and  assuming 
a  failure  would  occur  along  40  percent  of  the  mid-height  length 
(196  ft)  at  a  water  surface  elevation  of  681.3,  the  dam  failure 
outflow  would  be  38,750  cfs.  As  a  result  of  a  dam  failure,  the 
chlorine  building  at  the  toe  of  the  dam  would  be  destroyed  which 
would  disrupt  water  supply  to  the  Town  of  Southbrldge.  About 
3,000  feet  downstream  a  road  would  be  overtopped  by  9  to  10  feet 
ajtd  a  chlorine  storage  building  on  the  left  bank  would  be 
damaged. 
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]  About  1,400  feet  farther  downstream,  a  50-foot  high  roadway 

embankment  would  be  overtopped  by  about  8.5  feet.  A  house  just 
upstream  of  the  roadway  on  the  left  bank  would  be  affected.  The 
)  dam  failure  outflow  would  then  enter  the  Corps  of  Engineers 

*  Westville  Reservoir  flood  control  project  without  further  hazard 

to  structures  and  residences.  However,  the  flood  control  area 
;  is  used  as  a  park  and  the  dam  failure  outflow  would  thus 

endanger  users  of  park.  The  overall  potential  hazard  from  a  dam 
failure  of  Reservoir  No.  3  would  be  "significant." 


SECTION  6:  STRUCTURAL  STABILITY 


Evaluation  of  Structural  Stability 

a.  Visual  Observations  *  There  was  no  visible  evidence  of  dan 
Instability  during  the  site  examination  on  13  August  1979. 
However,  surflclal  sloughing  was  noted  along  the  upper  part  of 
the  relatively  steep  downstream  face  and  evidence  of  seepage  was 
observed  below  the  embankment  toe.  These  conditions  are  not 
considered  Indicative  of  the  need  for  urgent  remedial  action. 

b.  Design  and  Construction  Data  -  The  plan  obtained  from  the 
County  of*  Worcester  shows  the  basic  cross-section  of  the  dam. 
However,  there  Is  no  data  on  the  engineering  properties  of  the 
material  In  the  dam,  nor  how  It  was  placed.  In  absence  of  this 
data  and  In  view  of  the  relatively  steep  downstream  face.  It 
cannot  be  assumed  that  the  safety  factor  for  static  stability 
for  the  downstream  face  Is  greater  than  the  minimum  acceptable 
value  of  1.5  recommended  by  the  Guidelines. 

c.  Operating  Records  -  No  operating  records  other  than  Inspection 
reports  by  the  State  and  County  were  located. 

d.  Post-Construction  Changes  The  dam  had  at  least  one  major 
modification  after  Its  original  construction.  According  to 
available  documents,  the  change  occurred  In  about  1930,  and  con¬ 
sisted  of  the  placement  of  a  rock  berm  along  the  lower  half  of 
the  downstream  slope. 

e.  Seismic  Stability  -  Reservoir  No.  3  Dam  Is  located  near  the 
boundary  of  Seismic  Zones  No.  1  and  2,  which  are  low  and 
moderate  risk  areas,  respectively.  However,  because  of  observed 
surflclal  Instability  along  the  upper  part  of  the  dam  and 
because  records  Indicate  past  problems  with  embankment 
sloughing.  It  cannot  be  assumed  that  the  safety  factor  for  the 
stability  of  the  downstream  slope  Is  within  conventional  limits. 
Pertinent  data  needed  for  theoretical  analysis  of  seismic  stabi¬ 
lity  are  unavailable.  Therefore,  an  assessment  of  the  potential 
vulnerability  of  the  dam  to  seismic  events  Is  not  possible. 


SECTION  7:  ASSESSMENT,  RECOMMENDATIONS 
AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 

a.  Condition  -  Based  on  the  results  of  the  visual  examination,  the 
dam  is  considered  to  be  in  fair  condition.  Although  some 
repairs  are  needed,  no  conditions  vrtilch  would  warrant  urgent 
remedial  action  were  noted. 

b.  Adequacy  of  Information  -  The  evaluation  of  the  dam  embankment 
and  spillway  has  been  based  primarily  on  the  visual  examination, 
consideration  of  available  records  and  past  performance,  and 
application  of  engineering  judgment.  Generally,  the  information 
available  was  adequate  for  the  purposes  of  the  Phase  I 
assessment.  However,  It  Is  recommended  that  additional  Infor¬ 
mation  relative  to  embankment  stability  be  obtained  as  outlined 
in  Section  7.2. 

c.  Urgency  -  The  recommendations  for  additional  Investigations  and 
remedial  measures,  outlined  In  Sections  7.2  and  7.3,  respec¬ 
tively,  should  be  undertaken  by  the  Owner  within  one  year  after 
receipt  of  this  report  by  the  Owner. 

d.  Need  for  Additional  Investigations  -  Additional  investigations 
should  be  performed  by  the  Owner  as  outlined  in  Section  7.2. 


7.2  Recommendations 

It  Is  recommended  that  the  Owner  arrange  for  the  following  Investi¬ 
gations  to  be  undertaken  by  a  registered  professlnal  engineer. 

1.  Investigate  the  long-term  stability  of  the  embankment,  including 
evaluation  of  seepage  and  erosion  conditions,  and  engineering 
properties  of  embankment  materials.  Consideration  should  be 
given  to  the  potential  for  and  the  effects  of  surficial  slope 
ravelling,  seismic  stability  and  the  effects  of  changes  In 
seepage  conditions. 

2.  Investigate  the  effects  of  flood  discharges  at  the  site 
Including  erosion  at  the  left  end  of  the  dam  embankment  and  at 
the  area  of  the  emergency  overflow. 


The  Owner  should  Implement  corrective  measures  as  required,  based  on 
the  above  engineering  evaluation. 


7.3  Remedial  Measures 


a.  Operation  and  Maintenance  Procedures  -  The  following  remedial 

work  should  be  undertaken  by  the  Owner: 

(1)  Vehicle  traffic  along  the  crest  should  be  limited  so  that 
significant  rutting  Is  prevented  and  good  grass  cover  Is 
maintained. 

(2)  Animal  burrows  on  the  embankment  should  be  completely 
filled. 

(3)  Weeds  and  brush  should  be  cleared  from  the  riprap  on  the 
upstream  face  and  It  should  be  restored  by  placing  addi¬ 
tional  stones  where  necessary. 

(4)  Remove  brush  and  debris  from  the  discharge  channels  at  the 
spillway  and  reservoir  drain.  Also,  cut  and  remove 
overhanging  trees  and  brush  from  both  channels. 

(5)  Remove  loose  crack  repairs  and  patch  resulting  voids  and 
deterioration  at  the  base  of  the  concrete  weir. 

(6)  Establish  a  formal  operational  procedure  and  maintenance 
program  and  Institute  a  program  of  annual  technical  Inspec¬ 
tions.  The  grass  should  be  cut  just  prior  to  the  technical 
Inspections  to  permit  detailed  visual  examination  of  the 
embankment.  The  operational  procedure  should  Include  pro¬ 
visions  for  the  removal  of  flashboards  In  anticipation  of 
high  rainfall  or  high  discharges. 

(7)  Develope  a  formal  emergency  procedures  plan  and  warning 
system  In  cooperation  with  local  officials  In  downstream 
communities. 

7.4  Alternatives  -  There  are  no  practical  alternatives  recommended. 
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VISUAL  INSPECTION  PARTY  ORGANIZATION 
NATIONAL  DAM  INSPECTION  PROGRAM 

DAM:  Reservoir  No.  3 _ 

DATE :  13  August  1979 _ 

TIME :  1:00  PM _ 

WEATHER:  Clear  Blue  Skies  -  Temperature  in  60's 

WATER  SURFACE  ELEVATION  UPSTREAM:  Water  surface  at  Spillway  Crest 

Elevation. 

STREAM  FLOW:  None _ 

INSPECTION  PARTY: 

1 .  Joseph  E.  Downing  -  CDH  -  Hydraulic/Hydrology 

2.  Francis  E,  Luttazi  -  CDM  -  Structural/Operations 

3.  John  Critchf ield  -  Haley  &  Aldrich 

4.  Douglas  Gifford  -  Haley  &  Aldrich 

5.  _ 

PROJECT  FEATURE  INSPECTED  BY  REMARKS 

1. _ 

2. _ 

3.  _ 

4.  _ 

PRESENT  DURING  INSPECTION: 

1. _ 

2. _ 

3. _  _ 
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VISUAL  INSPECTION  CHECK  LIST 

NATIONAL  DAM  INSPECTION  PROGRAM 

DATE:  13  August  1979 

EMBANKMENT:  dam 

BY:  JWC  &  DGG 

CHECK  LIST 

CONDITION 

1.  Upstream  Slope 

1. 

a.  Vegetation 

a.  Few  weeds  in  riprap* 

b.  Sloughing  or  Erosion 

b.  None  observed. 

c.  Rock  Slope  Protection  - 

c.  Riprap  consists  of  cobble  sized 

Riprap  Failures 

stones.  Some  pieces  slightly 

d.  Animal  Burrows 

weathered. 

d.  One  abandoned  burrow  noted  near 

2.  Crest 

left  end. 

a.  Vegetation 

b.  Sloughing  or  Erosion 

2. 

c.  Surface  cracks 

a.  Grass  and  weeds. 

d.  Movement  or  Settlement 

b.  Some  rusting. 

c.  None  observed. 

3.  Downstream  Slope 

d.  None  apparent. 

a.  Vegetation 

b.  Sloughing  or  Erosion 

3. 

c.  Surface  cracks 

a.  Grass,  weeds  and  ferns. 

d.  Animal  Burrows 

b.  Surficial  sloughing  of  sod  all 

e.  Movement  or  Cracking  near 

along  upper  portion  of  slope. 

toe 

c.  None  observed. 

f.  Unusual  Embankment  or 

d.  Two  abandoned  burrows  noted  along 

Downstream  Seepage 

berm. 

g.  Piping  or  Boils 

e.  None  observed. 

h.  Foundation  Drainage  Features 

f.  No  evidence  of  seepage  observed  - 

i.  Toe  Drains 

on  D/S  slope.  Wet  area  below  toe. 

right  of  chlor.  sta.  had  some 

4.  General 

evidence  of  flow  but  no  noticeable 

a.  Lateral  Movement 

soil  movement. 

b.  Vertical  Alignment 

g.  None  observed. 

c.  Horizontal  Alignment 

i.  None  known 

d.  Condition  at  Abutments  and 

at  Structures 

4. 

e.  Indications  of  Movement  of 

a.  None  apparent 

Structural  Items 

b.  Good. 

f.  Trespassing 

c.  Good. 

g.  Instrumentation  Systems 

d.  Good. 

e.  None  observed. 

f.  Restricted  by  locked  gate. 

g*  None  known. 
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VISUAL  INSPECTION  CHECK  LIST 

NATIONAL  DAM  INSPECTION  PROGRAM 

DAM:  Reservoir  No.  3  DATE:  13  August  1979 

SPILLWAY:  BY:  F.E.L. 

CHECK  LIST 

CONDITION 

1.  Approach  Channel 

a.  General  Condition 

b.  Obstructions 

c.  Log  Boom  etc. 

2.  Weir 

a.  Flashboards 

b.  Weir  Elev.  Control  (Gate) 

c.  Vegetation 

d.  Seepage  or  Efflorescence 

e.  Rust  or  Stains 

f.  Cracks 

g.  Condition  of  Joints 

h.  Spalls,  Voids  Or  Erosion 

i.  Visible  Reinforcement 

j.  General . Struct.  Condition 

3.  Discharge  Channel 

a.  Apron 

b.  Stilling  Basin 

c.  Channel  Floor 

d.  Vegetation 

e.  Seepage 

f.  Obstructions 

g.  General  Struct.  Condition 

4.  Walls 

a.  Wall  Location 

(1)  Vegetation 

(2)  Seepage  or  Efflorescence 

(3)  Rust  or  Stains 

(4)  Cracks 

(5)  Condition  of  Joints 

(6)  Spalls,  Voids  or  Erosion 

(7)  Visible  Reinforcement 

(8)  General  Struct.  Condition 

1.  Note:  Spillway  fronts  directly 
on  reservoir. 

a.  Good. 

b.  None  observed. 

c.  None  observed. 

2. 

a.  None  observed.  However,  ten  meta  L 
flashboard  supports  ("pigs")  were 
observed  In  place  providing  r 
nine  bays  of  flashboarding. 

b.  See  "Outlet  Works." 

c.  None  observed. 

d.  Seepage  from  beneath  concrete 
weir.  Minor  seepage  from  cracks 
noted  In  2f. 

e.  Some  rusting  at  flashboard  pigs. 

f.  Several  cracks  were  observed  In 
concrete  weir,  all  of  which 
appeared  to  have  been  repaired  in 
the  past. 

g.  N/A. 

h.  Deterioration  at  toe  of  concrete 
weir  observed. 

1.  None  observed. 

3 .  Good. 

3. 

a.  Approx,  six  feet  of  set  stone  in 
fair  condition  extends  beyond 
granite  sill. 

b.  None. 

c.  Contains  debris. 

d.  Heavy  growth  of  brush  and  weeds 
at  floor  and  channel  walls. 

e.  None  observed.  However,  vegeta¬ 
tion  obscured  view. 

f.  See  3c  and  3d. 

g.  Fair. 

4. 

a.  Right  and  Left  Stone  Masonry 
Training  Walls. 

1.  Heavy  overhanging  brush  growth. 

2.  None  observed. 

3.  None  observed. 

4.  None  observed. 

5.  Good. 

6.  Minor  voids  at  joints  located  at 
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VISUAL  INSPECTION  CHECK  LIST 

NATIONAL  DAM  INSPECTION  PROGRAM 

DAM:  Reservoir  No.  3  DATE:  13  August  1979 

SPILLWAY:  (Continued)  BY:  F.E.L. 

CHECK  LIST 

CONDITION 

1.  Approach  Channel 

a.  General  Condition 

b.  Obstructions 

c.  Log  Boom  etc. 

2.  Weir 

a.  Flashboards 

b.  Weir  Elev.  Control  (Gate) 

c.  Vegetation 

d.  Seepage  or  Efflorescence 

e.  Rust  or  Stains 

f.  Cracks 

g.  Condition  of  Joints 

h.  Spalls,  Voids  Or  Erosion 

i.  Visible  Reinforcement 

j.  General . Struct.  Condition 

3.  Discharge  Channel 

a.  Apron 

b.  Stilling  Basin 

c.  Channel  Floor 

d.  Vegetation 

e.  Seepage 

f.  Obstructions 

g.  General  Struct.  Condition 

4.  Walls 

a.  Wall  Location 

(1)  Vegetation 

(2)  Seepage  or  Efflorescence 

(3)  Rust  or  Stains 

(4)  Cracks 

(5)  Condition  of  Joints 

(6)  Spalls,  Voids  or  Erosion 

(7)  Visible  Reinforcement 

(8)  General  Struct.  Condition 

right  training  wall. 

7.  None  observed. 

8 .  Good 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


D/\M:  Reservoir  No.  3  DATE  13  August  1979 

OUTLET  WORKS: _ BY: 


CHECK  LIST 

CONDITION 

1. 

Inlet 

1. 

a.  Obstructions 

a. 

None  observed. 

b.  Channel 

b. 

Inlet  draws  directly  from  reservo i 

c.  Structure 

c. 

See  "Control  Facility". 

d.  Screens 

d. 

None  observed.  Submerged. 

e.  Stop  Logs 

e. 

None  observed. 

f.  Gates 

f. 

Submerged. 

2. 

Control  Facility 

2. 

a.  Structure 

a. 

Wooden  gatehouse  in  good 

b.  Screens 

condition *  houses  rubble 

c.  Stop  Logs 

masonry  gate  shaft  and 

d.  Gates 

gate  operators.  Gatehouse  sits 

e.  Conduit 

out  into  reservoir  and  concrete 

f.  Seepage  or  Leaks 

retaining  walls  confining  earth 
fill  landing  leading  to  gatehouse, 

3. 

Outlet 

were  observed  to  be  in  good  con- 

a.  Structure 

dition. 

b.  Erosion  or  Cavitation 

b. 

Submerged. 

c.  Obstructions 

c. 

N/A. 

d.  Seepage  or  Leaks 

d. 

Submerged. 

e. 

Submerged. 

4. 

Mechanical  and  Electrical 
a.  Crane  Hoist 

f. 

None  observed.  Submerged. 

b.  Hydraulic  System 

3. 

c.  Service  Power 

a. 

Stone  masonry  headwall  at  toe  of 

d.  Emergency  Power 

downstream  embankment  slope  in 

e.  Lighting 

generally  good  condition. 

f.  Lightning  Protection 

b. 

None  observed. 

c. 

Brush  growth  at  Fegervoir  drain 

5. 

Other 

d. 

channel  floor.  Gravel  build  up  to 
left'bf  outlet  conduit  at  headwall 
apparently  due  to  eroislon  of 
gravel  road  located  directly  above 
Some  seepage  through  conduit. 

4. 

a. 

Provision  for  a  chain  fall  at 
gatehouse. 

b. 

None  known. 

c. 

Rack  and  pinion  gate  manually  op¬ 
erated.  Turnstile  gate  manually 
operated. 

d. 

None. 

e. 

None  apparent. 

f. 

None  observed. 

1  1  V- 


LIST  OF  DOCUMENTS 
RESERVOIR  NO.  3 


ALL  AVAILABLE  DOCUMENTS  ARE  INCLUDED  IN  APPENDIX  B. 
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DESCRIPTION  CF  DAM 


DISTRICT 


A 


Submitted  by 

* 

Date _ O  Z  kl 


U  k  .  t  \  \  -T  Dam  No.  ZLzA^LZ -  *_7?  r  i£ 


- L-15 


1.  Location!  Topo  Sheet  No. 


ertv/Town  ,  .Szjni.L&'JJi-t 
Name  of  Dam  --  It V C I  £ 

Jl£ _ 


Provide  &£"  x  11“  in  clear  copy  of  topo  map  with  location  of 
Dam  clearly  indicated* 

•  Year  built:  )  Year/e  of  subsequent  repairs  \(\3& 

/ 


3.  Purpose  of  Dami  Water  Supply 

Irrigation  _ 

4.  Drainage  Area*  rf-3 1> 


Recreational 
Other  _ 


eq.  mi. 


acres 


5.  Normal  Ponding  Areat 


JUL 


.acres;  Ave.  depth 


Impoundment!  ^.5/  CC  vbg'  qals.i 


acre  ft. 


6.  No.  and  type  of  dwellings  located  adjacent  to  pond  or  reservoir 

l  i.e.  summer  homes,  etc.  G>A»T£  HrCgg 

7.  Dimensions  of  Dami  Length  .  y  Max.  Height  J.  A 


Slopes!  Upstream  Face 


Downstream  Face  V  «  I 
Width  across  top  1 0 


8.  Classification  of  Dam  by  Material! 

Earth  ^ _  Cone,  Masonry  J 

Timber  _  Rockfill  ______ 


Stone  Masonry 
Other _ 


z. 


9.  A,  Description  of  present  land  usage  downstream  of  dami 

_ X  rural;  %  urban, 

B.-  Is  there  a  storage  area  or  flood  plain  downstream  of  dam  which 
could  accomodate  the  impoundment  in  the  event  of  a  complete 
dam  failure?  yes _ v  no  * 
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DAM  HO. 

10.  Risk  to  life  and  property  In  event  of  complete  failure. 


No.  Of 

people 

_  K'i'Vt 

• 

Ho.  of 

homes 

• 

Ho.  of 

Businesses 

.  .  .  -  • 

Ho.  of 

industries 

• 

Type 

No.  of 

utilities  UfiNC 

-  • 

Type 

Railroads 

.  K'iNE. 

Other  dams 

Other 

J _ 

• 

11*  Attach  Sketch  of  dam  to  this  fora  showing  section  and  plan 
on  &??“  x  11"  sheet. 

12.  How  to  Locates  ^6(A  X^TCtf  5 £mcN  Cf1  ScrtH  0?  ^  Bl<EAKlV£CK 

fa-  G  S  Mli-c.  C  OlV  ^’.To  GaTCH  GtfAfr'S. 

W-OnLt.  ccc'  1  CwGuavcl  fa- 'c  J)am  . 


m 
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CoPT  arable  to 

IvlH  '  »'61 


pTlC  does  no 

,  T.p-odu^°n 
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Width  - 

U  Wumhod  CMtUMUd 
Percent  In  Foroet* 
Steepneu  of  Slope 


•>^V^  •  '  I  '  ..  .  '  >i  iy  auQ  OAM  ll 

•  .  Sowror  city  .  SouHibrufqei.  W-  ’  .  •  c.  c.-oocket  ».o.  ' 

~  >7  W  '  OCMMPTION  Of  MMRVOW  •  WAT«MM«0 

•  ■  ■  .  uticnirTioy  or  da«  *  r/  / OO  ■  . 

}:.  L'-r  'nUiM/M  N.nte  .1  Men.  *»•«■"  Mptri/d  broom 

Tyt>«  EartA  •  Masonry  Acts  Srone  apron. . .  .in*  shm 

.,  Length  -  ,  L(.„glh  „|  Water. had  •  . 

[_  M,iKM  (  ■*"  „  Width  “ 

Thickneas  top  tU-to  u  Wawrthed  Cetbeelad 

i  hottont  ,  '  ,  ^  Percent  in  foreete 

•  £>»««..«.  Slop.  n  '  ;  Sieepneu  oi  Step. 

•v:  Upst‘««m  Je!?l  Pa  ro  SO  *•«*«<  So*  /Poc*y 

^  Length  of  M  „  ,-f  no  of  Acre*  in  Wetetahed  /  -• 

Sire  oi  Galea  » ^a/  /, /6  f*/pC  f  24  Pc  „  *  ..  geaarvoir  •  • 

,  Lo.et.ot.  of  Get..  (pafC  Hot*'  Cdrwfe'*  Length  ot  Reeenroe 

ft.ahboa.da  need  /VOnc  _ 

'  Width  flaahboarda  or  Getee  f,?/fW  /d«  Mae  fto.  Co  ft  r«  *«• 

0am  deargited  by  /4  £.  A lOOt*  Heed  or  f  leehbo»de-Low  Water 

cono.'tct.d  by  «  -  .  •  High  - 

Yeir  conetrwcied  ^  '  CAN  ARAL.  nt«AAK*t 

CENtftAL  PCMAPKP  y  _ 

^  .•/»  2/J  Sept.  /2,  /<?«.  +n$*r<f  *y 

'  /w  by  3  Wa/erJog,Jy  &  7 '  '  • 

/mpecM  Jan.  6,  >nr  -  '  "  A,ja<rcStxy  -  ro^y-np  /.O  f*. 


0AM  NO.  /JC  "  16 


■5  ///-»  /?■ 
'  22 


Width  * 

Mae  Flo*  Co  ft  pet  Sec. 

Heed  or  f  leihboerdc-Lo-  Water 

-  “  .  “  'High  * 

CtNCRAL  ItUHARA* 


//**«*✓  Ay  /  C. 

7 TOc/ny  cAerXrt/ -  Z-O.pf. 


r  iiV"o,  vVO*<  *^r  / 

•’  rr  April  IT!  HZ 

j  oot  4  /wr 

“  .  •  I  « l  A  y  «  • 


«  r»  V  Mr-  \bbvt~f 
£.  S.  Greff  I- 


/njpec/ed  •  -w  A  *  /*  * 

A.  .  /2-//-e#7  .t 


O  *...  /’.sroPfr/  &*£  (>’  /W  f  •  r  A  A,,  „  r,t „  ..  -w. 

•  .  •  n’„  :  x ,  .'y<r/_  xy  4r  ..• 

m ^ Vr.' . '•  •-;•„•  ■ 

•  ■  '.ko.'ri'.t.-  •  ’’v.' •  i'i-i  \  A'''  ?r •  -.  a  *  ■  « . . . .  ’  •'>■-'  «'••••■  '•' 

■  •'  ’•  ,  •  >v;  ^ 7'r^S-' •  V.e  .  -V  „•  -•.•• 


/pjyt^rtyf  Aoj.  iy  i,#.  e.  jy^/uo^c/  .  _• 


'  i.;)  : 

I"  •.  '•  .•,. 


■ntlC  ***  n 
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INSPECTION  REPORT  -  DAMS  At  ID  RESERVOIRS 
I*  Locations  frtty/Town  -.ca  ~~U  No.  V  '4-  -  TT?  -  l(n 

Name  of  Dan  V's.fc.  gVfilfl _  Inspected  by  ff.tytft;,.,' ,M  (!  UkCs~ 

Date  of  Inspection  $  -  £  -  *7.*$ 

2.  Owner/s>  peri  Assessors  _________  Prev.  Inspection 


Reg.  of  Deeds 


Pars.  Contact 


l.  ^c'TTttg P.iPfr£  V/ateH £uffi£ Gr.  7° ^gfflCEg  Gr-SctiTUftoHSE  Ma . fti  rcn 

Name  St.  &  No. City/Town  State  Tel.  No. 

St.  &  No.  City/Town  State  TsTj"" N°« 


2. 


Name 


3. 


Name 


St.  &  No. 


City/ Town  State  Tel.  No. 


3.  Caretaker  (if  any)  e.g.  superintendent,  plant  manager,  appointed 
by  absentee  owner,  appointed  by  multi  owners. 


Names 

City/Towni 

4.  No.  of  Pictures  taken 


St.  &  No. i 
State i 


Tel. Ho. > 


5.  Degree  of  Hazards  (if  dam  should  fail  completely}* 
1.  Minor  J  2.  Moderate 

3.  Severe  _  4.  Disastrous  ___ 


*  This  rating  may  change  as  land  use  changes  (future  development) 
6.  Outlet  Contxoli  Automatic  _________  Manual  S 

Operative  J 

Comments* 


yes  | 


No. 


7.  Upstream  Face  of  Dams  Condition* 

1 «  Good  . 


3.  Major  Repairs 


•nmComments* 


2.  Miner  Repairs  , 
4.  Urgent  Repairs 


APPENDIX  B-7 


>2- 


DAij  NO 


Iiii-jT j- \<* 


8.  Downstream  Face  of  Dams 


Conditions  1.  Good 


J 


3,  lia  j  or  Repairs 


2.  Minor  Repairs  _ 
4.  Urgent  Repairs 


Comments! 


9.  Emergency  Spillways  ijo 
Conditions  1*  Good  _ 


3.  Major  Repairs 


2a  Minor  Repairs  _ 
4#  Urgent  Repairs 


Comments  s 


10.  Hater  Level  at  time  of  inspections 
top  of  dam  ______ 

other _ 


o.t 


ft.  above  V  below 
/” 


.principal  spillway. 


11.  Summary  of  Deficiencies  Noted! 

Growth  (Trees  and  3rush)  on  Embankment  __ 
Animal  Burrows  and  Washouts  __  MchJg. 


Damage  to  slopes  or  top  of  dam  __ 
Cracked  or  Damaged  Masonry  _____ 
Evidence  of  Seepage  tvc  klE. 

Evidence  of  Piping  N.  " ;\i 

Erosion  Mrkir. 

Leaks  _ McKitL 


Hare 


Trash  and/or  debls  impeding  flow  , 
Clogged  or  blocked  spillway  ___ 
Other _ Nr.  M? _ 


J k 


APPENDIX  B-3 


9 


i-  1 


-3- 


DW*  HO. 


12.  Remarks  &  Recommendations i  (Fully  Explain) 

This  Afj.se- ,,r  Crouwl'S  ^ccptiowas.lY 

\vtu_  MMiv-tMivei)  )l\  The  PtfitfAre.  V/a-'-ek  CcM  Paly's  |/7ckV 
rokt^. .  ' 


13.  Overall  Conditioni 

1.  Safe  J _ 

2.  Minor  repairs  needed  __________________ 

3.  Conditionally  safe  -  major  repairs  needed  _ __ 

4.  Unsafe  ______________________________ 

3.  Reservoir  impoundment  no  longer  exists  (explain) 

Recommend  removal  from  Inspection  list  ______ 


APPENDIX  B-9 


/-  (TOWN-  J±m£L. 

LOCATION  Are* 4 , 


CAN  NO. 


STREAM 


>  A  .j.  *  j/** 


-  WORCESTER  COUTTY  ENGINEERING  DEPARTMENT 

WC  DC  ESTER ,  MASSACHUSETTS  . 

DAM  INS PBCI ION  BSPORI 


Owned  by  , 


Place 


Use  !»■  s*£f''y 


Inspected  by  _  *->*  ■  j». 


Type  of  Oan 


Condition 


SPILLWAY 


Flashboards  in  Place 


Condition  _ 

Repairs  Needed 


-  ^  J  r  ■  //+ 


HriSAriW'.'B.NT 


■  S<L~~V*.  Recent  Repairs 


Recent  Repairs 

Condition  - 

Repairs  Needed  /-_*« 


CATES 


Recent  Repairs  ». 

Condition 

Repairs  Needed 


caatc J . 


...  sor lov*s  _ _ 


'  _ _  Cv.  Qj?  ■  '  HnoiViot. 

- :  r"’tvilC"5o«rfi 


APPENDIX  B-ll 


i'*owN  Sr^rAAr, Jpc _ dam  mo.  ^  76 _ 

LOCATION  x?rf  -^-  >3  STREAM 

s-t'oc  fi/ 

WORCESTER  COONTT  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  |E PO|I 

Owned  by  !>rs.  lit.  1  r.  Place  r>  r/.As,:*-  Dee  _ 

Inspected  by  S^fl /</„■-  J  ■  W.  0  L  'It  K  Date  3-,?  p-4? _ 

Type  of  Dan  Condition 


spillway 

Flashboards  in  Place 
Condition  ^  ,'vl 


/!  /<•//  * 


Recent  Repairs 


Repairs  Needed  //-,//: 


EMBANKMENT  ‘  sf'// /t-'  *4o»'*yrx>€~f- 

Re;ent  Repairs  '  v  /V/>et*  * 

Condition''  '  • 

t-  •'„  ,  *  - - — — 

Repairs  Needed 

,  '  t 

OATES 

Resent  Repairs 

Condition 

’  *fl  1  "  "  - ~ 

/>//  )  *■■'•■.  - 

Repairs  Needed 

. LEAKS  "  , ' 

■  How  Serious  .foW  Sryfij.e. 


DATE: 


s-iiii"; 


MUL. 


Comity  Engineer 


R«* 


*^*2ys« 


APPENDIX  B-12 


I  « " 


r 

i 


*  / 


I 


t.r 


'  TOWN  S<*>/hhr/dj+ 


;  LOCATION  &£MjLazzJL  Ed. 


DAM  HO.  4-L-lt,  - 
STREAM  _ 


WORCESTER  COONTT  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 


2AH  ESZ5SI 


Use 


Owned  by  S«AA bridge  S^jn/yAa  Place  - 

Inspected  by  Zorn,  c.  Sfielusfe/  -  PrJc* _ D*te  ^z„?  4^./ 246.^  . 

.  Type  of  Dan  ____________ __________  Condition 


SPILLWAY 

Flashboarda  in  Place  ____ 
Condition 


Recent  Repairs 


Repairs  Needed 


'  * 


■  ■  » 


EMBANKMENT  • 

.Recent  Repairs  '  1  •  •  ■] 

Condition  /fnaj 

: -Repairs  Needed 

V  ■  ,  ...  ■  .  ...  •  .  :  v',  *  :  ' 

'  —  .  f 

'  GA'TFS 

Rodent  Repairs 

1  -  •  v- 

Condition  6 texS 

Repairs  Needed 

•  .  - 

.  •  - 

How  .Serious  '  jwm// 

-  iMett,  he  Stir /tod 

■  IV,  TE:  Aa.Z4.196o 

_ . ..  SLiXtou***?^  — -  -  Counter  FnRineor 

.  V  *  V  ■  V  ■  ‘  .*  _  *V  ,WV 

*’  A  *  +--V  ••  •  *  -  *  '  '*•’  *  ■*  ’ 

APPENDIX  B-13 


II 4 


*i«  *T  J 


- 1 

V 


rTgr* 


.5 ; 

,  *  TQWh 

•location. 

& 


Southbridge 
Mo. 7  Res. 


DAM  NO.. 


C-16 


hatchet  E 


WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 


:;.Q 


.V*  v- 
**  K'  ; 


WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 

owned .v  Southbridge  Water  ^cpt.  PLACe  Eouthbrldge 

USE  "at€r 

supply 

_  ibbott-Uarden  Deo. 11, 1947 

■NIHETCDiy  ADOOL  DATE  "  * 

rv»>e  or  dam  earth 

esb. stone  spill**  cono.t.on 

good 

SPILLWAY 

FLASH  BOARDS  IN 

none 

see  belor 

should  remove  permanent  concrete  board 

and  rep’. 

rce  riti 

fl&slibor.rd-  clean  un  SDlllwtv  channel 

EMBANKMENT 

RECENT  REPAIRS 

.  . . . • _ USAS . . .  . . . „  . . 

?>  .  %  CONDITION _ ...... 

*'  ‘ 

REPAIRS  NEEDED 

Chech  seepage  tfrfrbuch  pmbankmm  t. 

,  . 

A  '■  *  ■*'  . 

w”*  •  . 

f 

T 

OATES 

. 

RECENT  RCPAIR8 

none 

CONDITION 

. . .  appear...  OS. . . . ' . . _ ..... 

REPAIRB  NEEDEO 

. . . hfine . - .... 

LEAKS 

HOW  SERIOUS 


**  V/.*«  '» 


seepage  through  embtnkment-not  dangerous 

DATS  . 


'  .  V  ‘  r*+~-‘  ‘ ,  .  *  ' 


,jOv  hlAJL&r*K~ 

COUNTY  IlNOINKM 


r  .+ 
>  -W- 


f  V* 


•  V-- 

.  , 


APPENDIX  B-15 


I 


Pv> . 


•v 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inapeetion  erf  Dam*,  Reservoir  Dams,  and  Reservoir*. 


Inspected  by  .  i-O  At- . .  Dsie.  .  Dam  No....  #*<**/C 


Town  . 

Owner . MVi  . tKuhf 

Stff^  Cm: . Use . 

Dam  Designed  by . 

. Year . 

SPILLWAY 

El.  top  Abutment . EL  Crest . EL  Apron . El.  Stream  bed 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flashboards  carried . Kind  Flash  boards . 

El.  Flowline  Cleanout  Pipe . Sue  sod  Kind  Cleanout  Pipe . 

Kind  ol  Foundation  under  Bpillway . . . 

Condition .  . ikt*'.* . .<5**? . cA«wv.» . Grtt.im-  '.A  J&zaL.... 

. Mr.uB- . 


. 


5 


T. .  . 

*  w 


V'"' 

X  .»’ , 


EMBANKMENT 


•  W'  ' 


< 

t. ... 


El.  Top . ,v. .  . ,  - . EL  Natural  Ground . . . 

...Width  Top . . _ a.,. . . . 

Width  of  Bottom. . . i .  Upstream  Slope . 

. . . Downstream  Slope . . . 

Kitd  of  Core  wall _ "...a... . . . . . . 

-Foundation.  . . . . 

••"7 . ■  a r . 

GATES 
Sue . 

Condition . 


. Location . . 

.Kind. . ' . EL  Flowline.. 


WHEEL . Kind . 

. Size . . Rated  H.P...  rf-  . 

~  '  '  '  . 

Recent  fteoain  and  Data...:. . . . .  ... .  .  .  "r .  _ 

Topography  of  Country  below  Dam . 

•  • ■  **  *  ;  .  •  ‘ 

-  .  •;  ....  '. 

Nature  6f  Buildings  and  Roads  below  Dam . 

.  .  *  .  *  .  'v  ■  •  /. 

/  y  v; .  .  f  _  ;  f  -  • 

•  •  '  ‘  .  ...... ' 

Pischargc  in  Serum1  rcct  per  Square  Mile.. 

tl  mated  Stoiera  Million  GubhrFwt. ... 

gfovtjooe  _ . - . „ . 

.  -  9*1*  ... 

'  >*•  ‘'it.  .  .*  _  • 

APPENDIX  B-16 


/ 


r  •»  WORCESTER  CuUtiTT  EKOIHEKR  ' 

!-  .  .  Inspection  of  fans,  Reservoir  Dams,  and  hcservolrs 


.Inspected  by  / ■  ft  M  OAttw 


Dote  m.sat  Dam  No.  Vd  -  /  4 


<  . 
i 


i 

t 


.  Town  viio/Airft/  <  c 
Owner. 

,Kl -  to  )  abutment 


Location 


Use 


El. Crest 


L .  Apror._ 


Ei.St.Bed 


.Width  top  Crest. 


Wiuth  top  Abut. _ 

VJr.cth,  f iasiibonrd s _ 

El .  Flowilne  Cleanout  Pipe _ 

iCrid  of  foundation  ujr’cr  Spillway _ 

Sor.d  i  fclon 

a 

_ di tatiat^e _ A  tafs JjkiJt** 


JVidth  bottom  Ep.wey. 


Kind  flashbrards 


.Size  and  Kind  Pipe _ _ 


l Jh. - a .»!• , 


•j  .fm  J - y>  /*  1 1 _ jtL 


[  :  ■■  •  • 

»  Ei  ,■  Top _ 


El. Uotural  Ground. 


.Vidth  Top. 


i  Wiath  of  Borrora 

i  C  e‘  .'V  "  ....  .  T 


.Upstream  Slope. _ 


.Downs trp on  Slope. 


/-'Kind  bT  Corewall. 


.Piprap. 


foundation 


in  Enbanlment. 

»S-'' y; Afptarj  G.  /t _ ’ _ HjmJL - htij  ^UaJ&tL - 


,.V 

.  *S  • . 


l^ik <-iv.  o  < c _ n.<Lur  .cjatr  Amuv 


I 

I 


GATES 


Locrtinn 


Size 


Kind 


Ei. Flowline 


Condition 


f  - 


.Evidence -of  i.eafes  in  Structure 

\ 

;  4  *  , 

Recent  Repairs  and  Tata 

i.  •  *  ;  '  ■  ;  .  •  V  ’  I 

'•  \  ,  !  .  .  *  •-  ■  * 

?£’ !A.'.!V.^'intter  Afcres  in- Pond _ 

'■)  ■  '  n  tcb-'.rgft'ln-  Second'  feet  per  Square. Kilt- 


Drainage  Area  in  S.) .  Mile  s. 


D  .tihO  ycd  'fstorsc  *•  Million  'Cubic.  Feet  ' 


/  .  yj  -‘;  - 

*  r- 


•  ,  \K  .  '•  ' 

If  *  •+* 


T^ble  to  DTIC  does"  n^" 

Cow  <  ”p,o4“ctto° 


permit 


APPENDIX  B-17 


TFP  i 


,  COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 


^ - — 

l/mKon  Fisrrre/j-  .  . 

...  Constructed  by_ . . . Year. . . . 

SPILLWAY 

El.  top  Abutment . El.  Crest . 

. El.  Apron . El.  Stream  bed . . 

Width  top  Abutment . .Width  top  Crest . . Width  bottom  Spillway.. 

Width  Flashboards  carried . . . Kind  Flashboards — . . 

El.  Flowline  Cleanout  Pipe . . . . Size  and  Kind  Cleanout  Pipe. - 

Kind  of  Foundation  under  Spillway. _ _ _ _ _ _ — . - . - 


S 


Condition... . . 

EMBANKMENT 

El.  Top...  .  _  El.  Natural  Ground . . . . 

t,  ‘  y. 

Width  Top..  . . . . .  . . 

Width  of  Bottom . _  ....  .........Upstream  Slope . 

•  Kind  of  Cornwall  _  ______  .  ..  .  - . : 

_  ...Riprap. .  . . ; . . . 

. .Foundation _ _ _ _ 

■"  .S'  , 

GATES... . ....* . . _ . . Location . . . 

Size . . Kind . _ . . El.  Flowline.. 

Condition . . . . _ . . . . — 


I  *.<  "... 
i  i'-  \ .  ■ 

•  V-'v 


WHEEL. . . - . Kind. _ _ 

Location.. : . . — .! . . . . 

Evidence  of  Leaks  in  Structure..!— . 

.  Recent  Repairs  and  Date _ _ _ 

Topography  of  Country  below  Dam . 


_ Size. . . . Rated  H.P.. 

. . Ave.  Head.... . — . 


Nature  of  Buildings  and  Roads  below  Dam _ 


Nu robor  Acres  in  Pond.  '!;. _ 

V’xlnrcc  in  S'vcrrt  feet  per  Square  Mile.... 
.’Climated  Storage  Million  Cubic  Feet _ . 


_ Prrinage  Area  in  Square  1  Wes.. 


- 1'-'  ttflC  doe*-*01 
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/ 


I 


?:• 

nr 


M 

*!  - 


o. 


'  -v.;-'  -  ’  '■  ■ 

1  -■ 


s- 

of 

-g 

s 

Hi 

<v 

■1 

V 

cS 

I 

s  • 

a? 

tu 

h 

I 

a: 

V 

.  -£ 


X]  - 

COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

^  Inspection  of  Dame,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by  .  Date  Qct&J92& Dam  No...  ^4^/7 

Toen  s5.«.v*l.h  bridge . Location . Ra.-fcch  ef . firooK . ...3? 

Owner  »S oothbr  id gfi  Wlf  er  S«f>plvj  Cause . TflWIV  Shtcd&T . . 


Material  and  Type..  Efiefiiy 


Year 


Tep  AM- 


Dam  Designed  by . Constructed  by . 

SPILLWAY  So  FT  Uo  tJ  <S 

El.  top  Abutment . El.  Crest . EL  Apron . El.  6treambed.....l,.fa. 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway.  l*' 

Width  Flashboards  carried . %■!!. . Kind  Flashboards . Weed 

El.  Flowline  Cleanout  Pipe . Site  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway  ..... J2.fi. C.t  S . 

Condition  OK . 

hWTt  ;.-  C«.tST  <**«.  ...... ewi^: 

EMBANKMENT 

El.  Top.£-.ft  Ahwc.CltX&T  El.  Natural  Ground. . Width  Top 

Width  of  Bottom  Z5.fr...T»...6fl.FtCpstream  Slope  .•».ft.'»..W....4.,....DownScrcam  Slope  -»* 

Kiiid  pf  Corewall. . .NOHfc . .! . . ! . . ;...., . Riprap . .***. . 

M  -crisl  in  Embankment.:,...'.  (^RAV.eU . .........Foundation . . 

Condition .  €v.4«nc«  ,,..of.;  Ww+6.T  3e,h3  otfcr.‘ Top  Embortfcmen H iA 


. Sc/ercU . 

GATES  .  ..O.Jw,. 

Size..  . 

Condi  lion . 


.piece*. 


. . Location . 

..Kind . * . FI.  Flowline 


WHEEL . Kind..., 

Location . 

Evidence  of  Leaks  in  Structure.. 


Sise . RatedIJ.P.. 

. Ave.  Read  . . . 


Recent  Repairs  and  Date . . 

Topography  of  Country  below  Dam . WP.O.dS  H..  B 


-  .  t  Nature  of  Buildings  and  Roads  below  Dam Mtt  ,W . af.Jim  bartfcW 

,  -  RE.. ..af.JSp.i&  . ox . fltf t.e.r.....f.lpB,di . 

Number  Acres  in  Pond. . . . r . Dminn-e  Area  in  Squat*  Mile,  '~~CZZ.. 

Dirclurge  in  Second  I  cot  per  Square  Mile . .....' 

estimated  Storage  Million  Cubic  Feet . . 
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1 


I 


*E7r“-,v  •  .  .*• .  •  .  V; 

f  ■  ■;.  ;s-  ' 

•|  v  ;  ;;  county  of  Worcester  Massachusetts  : 


COUNTY  ENGINEER  1 


)  I1  1  ‘  V  «  i 

,  ,  -  ■  /r\ 1  ; t  Inspection  of  Dion,  Reservoir  Dam*,  and  Reservoirs.  ^ 

*  y_£  *■  ■  ‘  , 

i  •  Inspected  by . .  Date... A _PiT.1>l...A..7.s.I.9.v  ‘  Dam  No.~ . . 

!  "?  '.,  •:■ •,  y  ■  Towo........feC.V..th &£&££ . . . .Location . s..?.U.t.bfcr.iC£.f..JiO.,...J. . _ . . :.... . . 

{ I  *£fc  . Use. . - . . . . . . . 


Material  and  Type. . . . . . . . . . . . . 

Dam  Designed  by . . . . . .....Constructed  by . . . . ..Year . 

SPILLWAY— Length . Feet.  Depth . . i.Feet 

Rt.  top  Abutment . El.  Crest . . . El.  Apron... . El.  Streambed . 

Width  top  Abutment . Width  top  Crest . . . . . Width  bottom  Spillway _ _ 

Width  Flaahboarda  carried . . . . . Kind  Flaahboards. . . . . 

El.  Flowline  Cleanout  Pipe . . . Bise  and  Kind  Cleanout  Pipe. . 

Kind  of  Foundation  under  Spillway . . . . ... . . . . . 

Condition  . . £.%?.$. . - . . . ! . . . . . 


EMBANKMENT— Length  overall . . Feet 

EL  Top..i...«_ . . . .EL  Natural  Ground _ 


V  ’  ■ELTf'P 

‘  ‘Width  of  Bottom. 


..Width  Top. 


v  %  '  :•  *  Width  of  Bottom... :.A,V - a..... .^-.....Upstream  Slope.— .  . —...Downstream  Slope.„r..„I _ 

*•  •  **,**.'  :''  .  k  •  >  .-x  ■  ‘  .  *  • "  ■  •  s  .  %  . 

\  y  ;  -  Kind  of  . . . Riprap . _ . . 

?  1  *  .  ,  %  Material  iq^Embankment .- ..Z. . . . . . .  Foundation.... . . , . ... _ * 

!  .*»*.  hayc.  .«jd«ned...downati»flam.Alop«..«tth..jaelt  A 


•*  GATES. 


.Location.  - 


..EL  Ftowhnb.. 


Condition . L^. 


WHEEL... 

Location... 


..Rated  H.  P.. 


..  Jtve.  Head. _...  .. . 


!  •.  Evidcnee'of  Leaks  in  Structure....: . a(JJ3.S...ttt..s!ny....t..0dS.Ui.i.tu.. 

*  :  j‘.  /  ■ ;  ’  ■  *  .  .  4  ,  '  .  .  ’ 

!  (;  y.'J*  '  Recent  Repairs  and  Date......,.....'. _ 1 _ .... _ _ _ _ _ _ _ 

v  T%\'  a-.-ss  ' 

:  V  :■  Topography  pf  Country  below  Dam . . . _ . 

:  -J.  *■■■?'■•  •' v.-r  *;  v~  _ ’  •  ~  . . 


Nature  of  Buildings  and  Roada  below  Dam... 

» •  "  .  •.  *.  :m>~~ . i.a..'  ._ . . . 

V  >f  /  ;•*.  »*.'  :  ■  ■  .  >.  '’Uu'  f 

-  Number  of  Acies  in  Fond:.....!.. _ .............. 

vt  •  .*  ;  *.r  «  r  ,  . 

V, .  Discharge  in  Beconii  Feet  per  Square  Mila~.. 

I  ,V..  •  •  .  L-Cmated  Stornce  MlUion-Cnbic  Feet.... . 


..Drainage  Area  in  Square  Miles... 


nTlC^oe8  "B°* 
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-'1  ■ 


,  .'}  t...  \T 


V 


COUNTY  OF  WORCESTER  MASSACHUSETTS  , 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs.  ■  { '  • 

G'dieroiv:  |v» 

Inspected  by .  . fceAcl'.a*4sn . . . .  Date  Ii.OYA.26,.1.929.  Dam  No.........'.'’  6-1*. 


I  - 


Toinr...:..3o,,.jfehb*,l>aLiS. . . . . . Location . FonsL  'do.3.  zuatli  ai....c.<.,  .fese . 

Owner . So.!.UlbrJUl3fc...iV»i.tj2r...£o^....- . .....Use. . vator.  ..supply.... . . . . 

Material  and  Type . : . . . _ . 


Dam  Designed  by.. 


..Constructed  by . Year . 


spillway 

EL  top  Abutment . El.  Crest . . . El.  Apron . El.  Streambi'd...'. . 

Width  top  Abutment..,.. . Width  top  Crest . Width  bottom  Spillway . . . 

Width  Flashboards  carried . Kind  Flashboards . . 

El.  Flotvline  Cleanout  Pipe . Rise  and  Kind  Cleanout  Pipe . . .  . 

Kind  of  Foundation  under  Spillway . . . . . . . . . 

Condition........i'l.aa^S.o.arda...«a..-ti’irur,s....vfixi...op....3p...l;.iEhs....5Dat<....i.!f...;..s...^'r.9p4,r;:...f;,;T.'A  ... 

. th.i ?  ovgr.coyewall-  .3r.--  Mr .Abbott  <na^af;op--,a:r3  lip  -.yl-yl  rcaovt 

boards  ana-  believes  that  le*>k  rill  stop-*r .  She  r.  nan  of  Votesif  U  ie'a? 
EMBANKMENT  also  examined,  dam  recently  and  r  300m..-.  ends  dovmstrear!  stonsfi 

El.  Top  .'..;.....'..:.......\_...v,....l.EI.  Natural  Ground....,.../. . . .......Width  Top . . . . 

Width  of  Bottom  . .  ...Upstream  Skips . . . ...!:..A\'A -..Downstream  Slope  . .  • 

Ki‘:'d  of  Cores-all ...... _ _ . . . . . . Riprap.  .;.... . . 

-  ?■'  '  '..  '•  -•  .....  ■  ,  .'  .  .  • 
Mrf.'ri.il  inT'inhink'mpnt.  V'  ■  ' .  . . . foundation.  .  d  * 


.Mr ("rip!  in  EinbnnLiuent^.. 
Condition’d’..*^-..;!.. 


GATES  .  . -Jr... 

Sire . . . ! 

Condition...'., . 


•V'  V  . . . 


. . Kind... 


.......Loedtion. . 

. .  ..EL  Flowline... 


WHEEL... . . ..  Kind..  .... _ _ _ Sire . ..,_.  Ratei^D;P« . - 

Location . . . . . . ; . Ave.  Head  _ _ ...•, . . 

Evidence  of  Leaks  in  structure . leak...in...cOTlxmJKtoaL..nfiar....cmtief.;.dm;.na...(1,ftai;ri',;,.^ji... 

•  i'.bove-v.at.er  coning  thru  dan  clear-  a  air  sized  ctretffl. 

Recent  Repairs  and  D.ate.t.i,!.,....v.-......j.„j„^.„ . .I......;.............;.......-..-..;!....'; . . . . . . . 

Topography  of  Country  below  Dam. . . . . . . . . . . ; . . 

.  '  "*  ►*  ’  .  ■  •.  •  •  •  ' 
hn'uro  of  Pnildlnjc  and  Roads  below  Dam . . . . ; . . . . . . . . .  . . .  _ 


l-.!-:..bir  .lor-i  in  I  ta<Li..^;..:ia . . . .:... . l.  'r'i  Area  in  Square  Mil-  ; 

:T  1,  -r;'-  in  Fsccci  ’  T  per  Square  Mile..  '. . . . .  ...,' . . . 

■u  J  St*  :  ■  i  n  CuLic  Feet . . .  . . . 


- -  ' 
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/ 


I 


i  i. 


luejwcted  by 


COUNTY  OF  WORCESTER  MASSACHUSETTS  V 

COUNTY  ENGINEER  '  - ‘,J 

Inspection  g (  Dams,  Reservoir  Dims,  and  Reservoirs.  -•  ^ 

.  t.O.lvardan . .  Date  Jon»6,192h  Dam  No.  '.dS-AL"* 


v-  '  #■ 


'  Town . SoutUbl'idge . r . . - . Location  i<aij(la  took  . 

^  Owner..,.,. louthfaridgc  .Wfl  tflT....yupjlly .  Go.Uee  nupply * . . . . 


Material  and  Typft.....U«ft).rUl.-mftOnr7...lltofc8i...tO...BpA.lj5lwy.-*.taa«...«iP>^- . „ . 


Dam  Designed  by- . - . . . Constructed  by 


.  SPILLWAY  -length  46*  or  leap. 

. .  El.  top  Abutment 100.* . El.  prest  ...Qj0.» . El.  Apron . El.  Stream be<l . 76,.' 

■  Width  top  Abutment . 10....?—  Width  top  Crist . Width  bottom  Spillway . 


•vVT' 


y.»  O'  .. 

. .  • »  ** 


Width  piashboerde  carried 07^?.tm...UJO.  Kind  Flash  board* . XU>(v?9...<i(ipr<?.3<S>rrt » . 

-  fiO"  hlowoff 

El.  Flowline  Cleanout  Pips.:.  .lfi“.?laa In..  11a Alisa  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . . . r.0.Oky... 8.811... . . . 

Condition. ... . . good . ’.... . . ! . 


FMBANKMENTVlength  650*<'faore  pr  less. 

•  El.  Ti*p.,'.../,.'10P.;..T..„....EI.  Natural  (frmmd.:.;-...l. . ..................Width  Top . . . 10...,. . 

Width  X>r  Bottom  Upstream  Slope . l£rl..,,..,.,:...~... Downstream  Slope  . 

Is-f.d  of  Co  —v  SB.— a*.  O-.— .. ■.• ....... y...... ........ ..Riprap . ,....YhJ&<^>*."‘..-.— •  - 

•  hin)rri:d"in  &nbs nluii<mt,.v..i......-...f...-.V^aiK^l:ii'."-.„.- Joundatloi/...,.rpftky...aEfll».. 


Condition,... .......  ...j.„g<ll05l,!.. 


. . . "•■(••••pp-  ■ 


GATES . . . . ;.. 


. Location . . ;C«.L«.DQBt....... 

*  * '  t ■ !  .  •  ' .  ’ 

. El.  Flowline...!- . /.....- . ..: . 


Condition . good... 


WHEEI,....V.. — . Kind. . . . . . 

Location... . . . . . . . 

Evidence  of  Leaks  in  Structure . none . 


....  Site . . . _ . Rated Et.'P„ 

. Ave."  Head . . 


“Omi ••■*•••  .f%*. a* #•« . 


;*  Reoe'it  Repain  and  Dato-d... ............ . 1W?B9. . . . . . . . ,'v! . 

Topopraphy  of  Cmtntty  below' Dam.  ......waodod.  valley.. . — . . . . ■■..*— . 

..  -!V  *  o  r  ■  •• . •■■■,'  ’  '■■■"  '  •  r 

. . * . . .  .  . . . tt'hr'V* . My- 

JTntiire  of  Buildings  end  Saadi  below  Dam... . : . . . . . L....-..-r.„ . i.^!., 

>T.:oiliir  Acre*  in  Tout* .tip.**..  Area  in  Square  Milos. . . .Cw..,. ,  ...  . 

*V  'b  :;,c  iii  Pecon.1  T\.e*  i^r  Squnro  . . . . . 


lat’-id  Stprnpe  Itlnjn  Cpbie  Poet ■  . ... 
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I 


*  >*  ■*  *  (--y 


S&Ajl 5 


, ^.'-T, 5't.::.  ■&?£ 


SSiS-  ?%|®S 


Sill: 


SPILLWAY 


EMERGENCY  OVERFLOW 

SPILLWAY  DISCHARGE/ /CHANNEL 

/\ —  DAM  ACCESS  ROAD 


RESERVOIR  NO.  3-,  1 


GATEHOUSE 


NORTH 


/ 


CHLORINATION  BUILDING 


16-IN.  WATER  MAIN 


NOTES: 

1.  PLAN  BASED  ON  SPETEMBER  12,  1893 
DRAWING  AND  CDM  FIELD  OBSERVATIONS. 

2.  1  DENOTES  PHOTOGRAPH  NUMBER  AND 
^DIRECTION  OF  VIEW. 


CAMP  DRESSER  6.  McKEE,  INC, 
BOSTON,  MASSACHUSETTS 


1U.S. 


NEW  ENGLAND 
EERS 


NATIONAL  PROGRAM  OF  INSPECTION  OF  NON-FED.  DAMS 

LOCATION 

RESERVOIR  NO.  3 

OF 

PHOTOGRAPHS 

SOUTHBRIDGE,  MASSACHUSETTS 

Scale:  Not  To  Scale 

Date:  Sept.  1979 
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’Nk 

Jit- 

7.  SPILLWAY  DISCHARGE  CHANNEL,  PHOTO  LOOKING  DOWNSTREAM 
FROM  SPILLWAY „ 


APPENDIX  C-4 


c-  zJwr* Jte ti  i  f  I,  ’  p  n  rt  »»  r 


/ 


r. 


pggp 

«5a»V* 


CLIENT  _ 
PROJECT. 


JOE  NO  -fa  A 

DATE  CHECKEO  ~  **? - 

CHECKED  BY  JLb _ 


PACE. 

DATE. 

COMPUTED  BY. 


£L£VftT/C//'5 

if/fzujy  drez/  6  7£.0 

d'fjf  bf  Pa/y*  tc>S  A  3 

fee  of  Zbn  <£,  Znt/.  o/  l&trrrcir  Pro  in  Chsnne/  6  5  7.0  5 

B/a/a/i  am  baseP  o*  //aAona/.  <$eoc/eAc  Vft/ieoA  £*/«**, 

5U/AFPCB  Q/2B//3 

P/atnjQe  Area  *  2.37  5f.  of.  /  7  ZO  ac/cs  f  76 7 po*z/ef 

Utdrfr  y  five  raj  c  3 /ope  *  Z.  7  gercen  /" 

Pczcr  sc*  r  CO’e/tr  Surfc  c  Afreaj  \  . 

^1  /  I  r  t-  /  /■  /y<9  A  -  '//  ,  1  «  9  7  /I 


A  itf.  3  £/.  6  76  (ff'//w*7  Oreu  e/e 
&  tO.S.Ef  680  ze  2(>7&  acres 
<3  &■*£/.  690  ~  378  acres 

&£$£/?  ZO'X.  7T0/?/?6£  .  , 


er/ae  e  Mreaj  \  . 

rg  (sp.Y/wj  oresr  e/rO.j  *  2  2.0  dCrej 
SO  zz  2&rt  acres  y 


ZESavvO'R  7  /0////6>£  ^—from  Otvneri  recorefa 

@  /r/Yivoy  l/Cs/  f Area  Aon  (f  7£.Oj  *  8% oco/ ooo  <taA  *  2£f  ac-ff 
&  10.5  8/  tec  ,  S/tra^e  z  2tt r/ztc gCi/jrZ  =  3/0  dc-f/ 


Q  (s’.  5  £/.  69  o  y  J/o  t- {2c.  6  +  a  f.8y  v  -  &ZZ  ac-/7 


7c  ST  /*/.<•; 


c?£  r£/2Af//V87/o/V 


T6c  'J„r>.  ft  **>&//  £afr</  Otf  a  feyj;  7  of Z  //re/ am/ 

a  z/orayt  *y  350  ac-ff  ■  7~/5f  AcearOf  /z 'f/cO"  7  *  barer/ 
on  //<r  /'e-r  e,r,/isre  Ora^yj/r  '  s/ewn  ett  f&ye  if  * 

/%erc/i -re ,  6a:  f*/  Or  /-/if  // £ £2  dorps  of  £*ia  freer/  /pep ^e/rr>eJ/ 

z/?e  T*s/  TOoof  fcrr  /2<rser- t'O/r  A,/?.  3  /Z  : 

7? if  7/ooP  *  /Co yr  f/ooc/,..  /o  f  PA'/F 

as£  ff  F/V?F  for  Tes/  fArF 


area  J  ■  ZV»  ao/o/z/rc/r  j 
o/raf  •/ a  ■:  p,  es  / s  ; 
be  /eve  f .-  -ft. ■  e  ”£c//  <  ta  ' 


Cone-/ r  <z/  sca/er  f  7.  £  ft  of  /Ac  e/raff  ?aae 
.7/ //cer j  d*Co///e+'  2ft  cyC  ///e 

?  /s  c  toortpiS  -  6/t/rra  &  joe/#  r 

"£c//-i  tj  "  3nO(  "/’/of  fVcOtfzf *  Cursfs  fom-rf/iD 


,lnblo  to  DTIC  doe*  n<* 
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t 


C/ie»+  ••  CO£  Jab-  A/o  Jeo-i-tiT-S  fbit-.  3 

eeserrefr  A/0J  &**  Ssfrgr  C'td  by-.  JET)  Qh?-'*)  C~f*teS  by  •  jLe  b).  fr-fj 


IBS! 


=; e::  u:=  =n;  u  z:  :n  -  uu: 


-HESS  3 


tail 


I§?l 


§m 


sBBBh:! 


lH2i 


?~i=£a 


1553 


gki 


tenHifiMl 


BE  35! 


\mi 


SE-'a 


ibbkh 


1121 


s  Hip 

|H=~I 


IB&8MH 


.«n§;iip__ 


"£3553 


?sSb! 


»>'  sir  r-_' t 


His  _ 

mmm 

“■sew 


II  i&IZS&gr>&§lBB3  E 


t55a.'! 


-55? 


_  ._  JESfdEI 

sge  ^-.==.5=,= =x-.^mmzjM  mUmm  nm-fll 

^sl;  j^E52^ss~£  7.=r.^5K  Rssc£.>B=:r 

jg»^S:sssg3Kss5  a im: ~ rTf  S t  ?S  £32SFI^5£ 

5?=;~a=S3;=3;”  ?Sv'  cs=rusE7T-=i^-===  c^zn^  ™ 


SSltStE 


i^Spygsissl  If  i 


Uai^gEgi 


:  =rr^s, 


=  Sn&3 


3&EBSW 


HBM 


=ll3«4?SSss:isSs’?5 


BansEBsua 


imMMm 


Imrmmm 


mm 

::3n3nin 

|iUUS3ia 

Higy 

iM 


ill 


aggfiSiiSniiirSsiiSiiHSa 


i.sssss:: 


gHHSSSiSSli 


5-553 


EliggBnigBW 


IftSSB 


^ipiiiilili^ii 


IrSacSVccsasiS 


B^ibiS’K’salSiiiniliiiiiiHl^e 


siiiliijiiiiiiiS 


«i-:~eSSi3£E 


r.scm  *r  e 

"ISfeMsil 


*3=^! 


bBSB 


*  ass::**  5^5::  H 


IBBSSSi 


B555rS-~~S^g':!55i5 

:B"±-E=3a2  terras  b 


SSSi 


5E355 


fa4j  ^  p  |??H  |2  ip  55  s  ^  s  ii  53 ;  §5  i : : :  f.  i::5;  y  frl 


’inhle  to  DTIC  does  not 


APPENDIX  D-4 


JOB  MO 
DATE  CHECKED 
CHECKS)  BY 


COMPUTED  BY 


dcrfi  el  £"Q>  * /re//r>t/neff  £ !/,&/&  nee  /**  //**?£'*<* 

Al&xin’Um  ffabs  b/e  D/Sch&rae  /'xJ P/use  -T  C&*n  £*/e  Fy  InvAirfij) Ft 

/F^rcF  /9  ^<2 /  /Or^jtE  /*s/ f/6oeF  s*t  f/6>ou  /£"'  ' 

ft  P/Ofzjf^ 'fOOej/^  x  2 37,/. */)  =  339  c/s 

SdjSfoc/j 

57#<j£-Q/J <:##£$£  g£CAryOM& WP  '  . 

sc//?,e  />o  ^ki/iPejsa'j  />i  />Pce;  c/e/P/-/t/'/7e  e /Tec  Are  tcro 

EFFEcr/VF  Q/Sc/tF>F<j£  OJ£//Z 

tt.  r.5.  .  ... 

p  ttfc.H.c  Uttf  Cmfijnratt**  »f  Fmrry—tJ  Ovtrfnn 

\  /-etea/s*  £/  £&/■*  —i 


-£U7tS 

IX 


^—e/.tao.rs-  v 
'  *J - et.C79.S' 

r,  1 - II - EU78.0‘  — 


i  ?5  i 


Xmrf£tfy»{ 


0*ert>9n£ 


£?&/n 


N&rur#/  (j/vc/*£f  xj»K 
10,5  £f.  ,  2/.  Emit,  Pijcfwjc,  Left Emit,  OhJta^e 


6  79.0 

it7 

-  ...- .  747 

£7t.f 

170  _ 

•— 

— 

-J  170 

C.80.7S 

0  74 

— 

’  — . 

-".  94  74,8 

G8f.3 

858 

( 

. . :— _ 

. /so  /,oso  . 

08/7 

o  7  / 

t  f  i 

/5 

/t8 

-  19/  /j  295 

(,820 

!!*8 

43 

776 

238  267  Zf5/Z 

.  •  -HC  doe*  »ot 

APPENDIX  D-5 

I 

I 

I 

I 

I 


v  / 


l7\Ui 


t 


cuwrr. 


C<2£ . 


mojtCT  /iv.T  Xnj  oec/ien 
DgTAiL  trims c/  r  A/e>  J 


JO*  NO 
OAT  I  CHECKED 
CMCCKH>*V 


0ATt_2-.7- 
OOMTUTEOV  A _ 


3C//ZCS//9/2  6£ -sra/?ft<5£  gOcrr/A/G, 

fa>/  ftioa/ T»/&cv/  Qf>-  69c  c/s  f/eepyei  for  Ter/ /£</ farm/ns/ct  /^) 
3u/di  aye  /teyhi  /$  pats  /j  £/.  CgC.TS 

4TM)  -  Svchaye  S/ort ££_  -  76a<Z-//*  ttfif  .  £  40  inches 

5rt//rtye  Urea  /S  SO  acres 

fiofa6/e  /!/**/ ma/tr  /2t/r>ofy0fi  *  Qp  /i-  570e\  *  8 To// -0-60 

'  *  "  ■  ¥7sJ  [  ZtTJ 

/archoye  Aty/r/  A?  pass  (fy  //.  /<££>  7<£> 

a/2  _  o.  S 5  incites 

if  20 


/>TO/t. 


fliq  -  C.6Q  f-  0.55  s.  0.  5 75  incites 


Qp3  =  090 £ '-  *///]  -  702  c/s  ,  iff  70 5"  t/s 

Sards  rye  //eyS/i  /a  //ass.  Gfe  &  £/.  660.6 


r.  Ter/  F/ieg/  J/b/ziov  s  090  off 

//£//>*/ *  70s  c/s  ^(u. 

$<<■'•  2?&rye  6/rP'Q Aoet  -  600,8 

•••  Q/-/ZS/Z  T/Y  p/5  esq?/?  Cj  8S  _._.... 

Q*f/ei '0erh  j/7stiFi*J %/fg eo.e) *Q, C0/jh  » &B(r/j/j(ZMy  ?7, sy/ccofy 

5f>/Hio<y  d'seiraye  */  fa  of  t/sm  far.  65/ jj  »  /,  0  75  c/x  fi/n/tUg} 

immrzg.  M0AZI//L  ' ... ;.:. . ... .. . 


Mermt  /  e/ep/i  rrt  tpz/iwty  ej/tcharye  o/nme/  ,y  j/ocef  O.  75  ’ . 

Cr/Aco/  faM  ,J  if/rtes/1  Jj  =  if* 

f/e<r>  it  soper  err  Ac*/  On/  /her*  St  no  ipr/rts/rr-  ai  /4e  sf///try 

Tie  &<<-  <-vj  rogei  /*  /it  e/om  C/vsjes  //re  s p///m y  0/3  do  rye 
Chinn*/  p/  /he  /ee  of  /it  5s  rn  otree-  *  O0<itre/t  ^ 

Cn/pt'/  (  *)// K  /J.Siti)  .  Toe  eer/rer/  troth/  no/  /e  Orer/eyy?**/ 

//<  Si  r/  5/000/  5ren/t  an//  /here  tester/*/  Se  no  /ar/ura/tr- 
eff*(,/s  ,/  /Ar  j </?/// try  as  #  resu/i, _ 
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,:f 


4 


I 


CLIENT  _ 
mOJECT. 
OETAIL. 


JOE  NO  . 
DATE  CHECKED. 
CHECKED  SV. 


.  fissure  /y/^X/'/num  /erf//  &/ J/kf/fi 
/  ■r.  /2  "  a/  //arZ>  J63/v/r . 


'a*r*6  /#  //?e 


(OS  7/. 

faw) 

Api//wM  6/.  £*.tut 

Disckirae 

of  .  Q*1 . 

.  •  « 
/(//  Sy/on/mf*/ 

Qti*  Qii ... 

7T// 

#/rc/,  s>rf*' 

(ffty 

(,7/0 

0 

— 

_  — 

.rT... 

28/20 

679.0 

0 

— 

— 

—  — 

E£/ZO 

679 S 

S2 

— 

SZ 

660. 7S 

34* 

- 

— 

-  9/ 

438 

6873 

szo 

.6  . 

_ _ 

_.  - 

687  . .. 

68/S 

S90 

/5 

7/8 

-  /V 

9/4 

682.0 

77C 

43 

776 

238  2C  7 

£/ 00 

SU&Cf/ff/Z  &E- 3  TO/Z/Q^  £  /20Cfr/A/6  *//-/-/•/ /Zr/A**J  *n 
"  ,  '  .  ~  ~  f  '**/£//*•  **'/<»**. 

76/  f/ooZ  J»/i>u>/  Of  =  S90  e/j  Z Jerome  1  )  M 

■•■  Surest  rye  Ag/fA/  St  £/.  OO/SO  - - 

f/Q&i  *JertA#j<  6t*a  •* 9 /  x-/7k  t?  "///^StOAceey  m  0.7/B  /acAcj 

ftob»k/e  /17m  fc»// *  tyt  •  Qf>(>  -pW/4  7S)) *  89of/-  (0.  r/8/l  7 fj)  *  TSSc/s 
fc/,/.S  St"*  bsry  *  beta  a/  /t  68/37  j  STO/Z ^  -  87k /9.^/sto  -  6.607  inch 
5TCRfiVq  *(o.  7/8  t  a,  667)/l  *  O.  703  i*cA  *j 

Qft  =  690  (/-(/>.  703/6,  7S)^ ...? .  76  O  e/s  ;SwrcA»rj<  JZ/J  63/.  38 


'erf  Jked  Ani 


»  690  e/f 


,  fsf*  6’  /b—yh  %fU*"*2r 

7ou/ec7  71rZ ZZa/  &///*,  C  y£0  e/s  £/*»</  M**jh ^em*.  9  ca*y  ***'/*»“ 
Surt/i&r£)t  //fig//  *  6874 

i«/  Me  &t//e/  Z/vr3s  /f*/?*a>/i  6  7m/  Z6oe/ //■  z  /OO  8^f y 

which  weu/d  /n, g/ico/e  AAa/  iW  a/**'  cc-Mt/cf  utf  A*  eysKre/v*/ 
if  //a,4  to  0,^/1  w< »rf  /»•  f/Jce  *t*td .  /Ae  mc*//e/  »*er£t  ussr-e  efwt . 


APPENDIX  D-7 


"ftIMKNC.  CLIENT. 
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